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German  traffic-counting  radar  discriminates  between  motorcycles, 
automobiles,  trucks  and  truck-trailer  combinations.  See  p  92 
Level-holding  circuits  for  analog  computer  memories.  See  p  71 
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NEW  CLOCKS  FOR 


DIGITAL  RECORDERS 


add  time-of-day  to  recorded  data 
control  taking  of  readings 
fit  in  Digital  Recorder  cabinet 
available  for  field  installation 


New  570A  and  571B  Digital  Clocks  mount  in  the  left-hand 
side  of  560A  and  561B  Digital  Recorders,  respectively.  The 
clocks  may  be  installed  in  the  field,  and  fit  either  in  cabinet  ar¬ 
rangement,  as  shown,  or  into  a  combined  Recorder-Clock  rack 
mount  arrangement  only  10y2"  high. 

Time  appears  as  a  23  hour,  59  minute,  59  second  presentation 
(12-hour  clocks  are  available  on  special  order).  Display  is  by 
long-life,  in-line  indicator  tubes.  All  time  digits  are  available  for 
printing. 

Two  operating  modes  provide  utmost  usefulness.  In  the  first 
mode,  <l»  or  Dymec  Digital  Counters,  Digital  Voltmeters  or  other 
external  equipment  control  print  rate ;  time  being  printed  simul¬ 
taneously  with  other  data.  In  the  second  mode,  for  tests  where 
less  frequent  readings  are  desired,  the  Digital  Clocks  control  the 
timing  of  readings.  A  front  panel  control  selects  reading  rates  of 
1  per  second,  6  per  minute,  1  per  minute,  6  per  hour  or  1  per  hour. 


HEWLETT-PACKARD  COMPANY 

1029A  Page  Mill  Road,  Palo  Alto,  California,  U.S.A. 

Cable  “HEWPACK”  DAvenport  6-7000 

HEWLETT-PACKARD  S.  A. 

Rue  du  Vieux  Billard  No.  1,  Geneva,  Switzerland 
Cable  “HEWPACKSA”  Tel.  No.  (022)  26.  43.  36 


SPECIFICATIONS 

Indication:  Six  in-line  long-life  digital 
display  tubes.  Indication  to  23  hrs.,  59 
min.,  59  sec. 

Time  Base:  Ac  line,  1  pps  from  counter, 
or  external  1  pps. 

Accuracy:  Time  base  accuracy  -|-  0,  —  1 
second. 

Print  Control:  Front  panel  control  selects 
CLOCK  or  EXTERNAL  control  mode. 
PRINT  RATE  of  1  sec.,  6/min.,  1/min., 
6/ hr.,  1/hr.  also  chosen  on  front  panel 
control. 

Output:  Six  time  digits  for  time  record¬ 
ing.  Holdoff  signals  for  (^,  Dymec 
counters. 

Power  Interruption  Alarm:  Front  panel 
warning  light. 

Analog  Output:  570A  retains  analog  out¬ 
put  of  560A. 

Prices:  $)  570A  (fits  <$>  560A/AR)  $1,050.(X); 
($)  571B  (fits  ($  561B/BR)  $950.00. 

Data  subject  to  change  without  notice. 

Prices  f.o.b.  factory. 


Call  your  representative  for  demonstration 
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u  -r  O  G  R  A  AUTOGRAR’  A  JLJ^  O  G  R  A 

Moseley  4B  ■  plots  two  dependent 
AUTOGRAF  I  variables  against  single 
Recorder  I  independent  variable 


The  MOSELEY  Model  4B  Recorder  simultaneously  plots 
two  dc  input  signals  against  a  third  signal  in  cartesian 
coordinates  on  standard  graph  paper. 

An  internal  X-axis  time  base  permits,  plotting  two 
variables  against  time. 

Three  pens  are  employed;  one  a  fixed  pen  serving  as  an 
event  rnarker  to  ideiitify  significant  points  during 
recording.  Plotting  pens  are  controlled  by  independent 
servos;  electrically  isolated  separate  amplifiers  eliminate 
interaction  and  filters  smooth  noisy  signals  for  a 
superior  plot. 

Model  4B  employs  either  11"  x  17"  or  8V2"  x  11"  paper 
with  continuous  vacuum  hold-down.  Transfer  switches  on 
range  controls  permit  arbitrary  fitting  of  the  voltage 
to  any  part  of  the  chart. 

The  instrument  is  rack  mounted  with  a  vertical  recording 
surface,  tilted  front  control  panel,  and  input  connections 
at  the  rear. 
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\  SPECIFICATIONS 

Recording  Mechanism: 

Independent  servo  drives  for 

Xi,  Yi,  Y;  axes;  free  of  ground. 

1  Paper  Size: 

SVi"  X  11",  11"  X  17",  vacuum  hold. 

1  Recording  Speed: 

IV2"  sec  on  X  axis,  V2"  sec  on  Y  axis  for 
full  scale  travel. 

1  Input  Voltage  Ranges; 

X  axis:  10  ranges,  7.5  mv  to  150  v 

Y  axis;  10  ranges,  5  mv  to  100  v 

1  Time  Intervals: 

5  ranges,  7.5  to  750  sec  full  scale  travel 
(X  axis) 

1  Input  Resistance: 

200,000  ohms,  V  up  to  2  v  range;  2 
megohms  on  higher  ranges. 

1  Accuracy: 

Better  than  0.2%  full  scale.  Resetability 
better  than  0.1%' full  scale. 

• 

1  Power: 

115  V,  60  cps,  100  watts.  (Other  voltages 
and  frequencies  to  order) 

1  Price: 

$3,450.00  f.o.b.  factory. 

1  Data  and  price  subject  to  change  without  notice. 

recorders 


pioneer  and  leader  in  X-Y  and  strip-chart  recorders 


F.  L.  MOSELEY  CO 

Dept  050409  N.  Fair  Oaks  Avenue,  Pasadena,  California 
Murray  1-0208  TWX  PASA  CAL  7M7 

Field  representatives  in  all  principal  areas  • 


2  CIRCLE  2  ON  READER  SERVICE  CARD 


CIRCLE  3  ON  READER  SERVICE  CARD->- 


THIS  IS  A  BETTER  LATCHING  RELAY 


Better?  Yes,  in  several  ways.  Bifurcated  Contacts,  for  ex¬ 
ample,  give  improved  reliability,  especially  in  dry  circuits. 
Contacts  will  not  open  during  vibrations  of  30Gs,  55  to, 
2500  cps.  A  special  method  of  sealing  cover  to  base 
eliminates  flux  contamination  of  the  contacts.  And  there 
are  more.  Here  is  Potter  &  Brumfield’s  newest  member  of  a 
distinguished  family  of  micro-miniature  relays:  the  FL  Series. 


Expressly  designed  for  printed  circuit  applications,  this 
OPDT,  3  amperes  ((a  30V  DC)  latching  relay  lies  parallel  to 
the  mounting  surface.  Its  height,  when  mounted,  is  only 
.485',  thus  circuit  boards  may  be  stacked  closer.  Mounting 
can  usually  be  accomplished  without  studs  or  brackets, 
simplifying  installation. 

The  FL  will  remain  firmly  latched  in  either  armature  position 
without  applied  power,  a  significant  advantage  where  power 
is  limited  and  long  relay  “on”  times  are  required.  This  relay 
may  be  operated  by: 

1.  Pulsing  each  coil  alternately  (observing  coil  polarity),  or 

2.  Connecting  the  coils  in  series  and  operating  from  a 
reversing  (polarized)  source. 

Write  for  complete  information  or  call  your  nearest  PxB 
representative. 


FL  SERIES  SPECIFICATIONS 


Shack:  100  Gt  for  II  mniiMCondt.  No  contoct 
opanine>. 

VibroNon:  .193*,  no  contact  oponinQs.  10  to 
35  cpk  30  Gi  from  33  to  2300  cpv 

PwM-ln:  130  milliwatts  maximum  (standard)  at 
23°  C.  80  milliwatts  maximum  (special) 
at  25°  C. 

Oporoto  Tima:  3  millisoconds  maximum  at 
nominal  voltaga  at  23°  C. 

Tran.for  Tima:  0.3  millisacand  maximum  at 
nominol  voltag*  at  23°  C. 

Tamporotura  Range:  —63°  C  to  r  )23°  C. 

TurminaU:  Plug-in  pins. 

DImensiant;  L  l.lOO'  Max.— W.  .925'  Max 
H.  .483'  Max.  Harmotkally  sealed  only. 


Wv 


SL  11  OB 
(Latching) 


SLO  11  DA 
(Lalching) 


Other  PsB  micro-miniature  relays  include  conventional  and  latching  models  in  crystal  cases  with  a  wide 
range  of  terminals  and  mountings.  All  are  made  in  a  near-surgically  clean  production  area  under  the 
exacting  requirements  of  our  intensified  Control  and  Reliability  program. 


PAB  STANDARD  RELAV8  ARE  AVAILABLE  AT  VOUR  LOCAL  ELECTRONIC  PARTS  DISTRIBUTOR 
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SINCE  WORLD  WAR  II,  many  corporations,  as  well  as  military  com¬ 
mands,  have  grown  to  empire  proportions.  In  the  electronics  industry 
this  growth  denotes  great  business  potential,  but  it  is  also  a  headache. 

The  headache  is  how  to  manage  such  vast  and  complex  operations. 

The  military  and  industry  are  approaching  the  problem  in  opposite 
ways.  The  military  is  following  its  traditional  concept,  strong  central 
control.  Industry,  on  the  other  hand,  is  attacking  it  by  decentralization 
into  separate,  almost  autonomous  departments. 

Both  concepts  are  paying  dividends.  Giant  corporations  that  hav^^ 
become  almo.st  principalities  are  doing  well.  And  criticism  of  our  defense 
effort  .seldom  includes  criticism  of  the  military’s  desire  for  unified  control. 

Which  concept  will  pay  off  best  in  the  end?  When  does  the  law  of 
diminishing  returns  take  over?  And  which  concept  will  it  up.set?  Indus¬ 
try  is  the  one  headed  for  trouble,  according  to  M.  O.  Kappler,  president  of 
Systems  Development  Corporation.  He  told  the  Aerospace  Writers  As.soc. 
in  New  York  recently:  “Division  of  a  company  into  a  number  of  .small — 
and  at  times  competitive — busine.s.ses  results  in  waste  of  manpower,  plant 
space,  capital  investment  and  potential  business.’’ 

The  best  way  for  a  corporation  to  make  the  most  of  its  possibilities, 
Kappler  .said,  is  to  maintain  efficient  central  control.  To  achieve  this, 
however,  an  omniscience  is  called  for  that  may  not  be  po.ssible  with  con¬ 
ventional  techniques.  Even  the  board  of  directors  may  not  be  able  to 
dige.st  all  the  information  trickling  in  from  remote  plants. 

Big  indu.stry  needs  systems  for  acquiring  information,  and  processing 
and  pre.senting  it,  similar  to  the  military’s  electronic  command  control 
systems.  Data  would  be  fed  periodically  into  terminal  communications 
equipment  at  the  various  plants  and  departments,  automatically  trans¬ 
mitted  to  headquarters,  and  stored  in  computers.  By  pushing  a  button, 
list.s,  charts,  and  answers  to  specific  questions  could  be  found  and 
displayed. 

Such  sy.stems  cost  money.  The  Air  Force  talks  about  $20  billion  worth 
of  command  control  systems  it  would  like  to  have.  The  other  services  have 
similar  admiration  for  automatic  information  systems  and  run  up  equally 
unattainable  requirement  lists. 

USAF  already  has  in  operation  the  continental  air  defense  system 
SAGE,  and  SACCS,  the  Strategic  Air  Command  Control  System,  is  under 
development.  Estimate  to  date  for  SACCS  is  about  $270  million.  Obvi¬ 
ously,  industry  can  not  pay  such  prices.  Kappler  believes,  however,  elec¬ 
tronic  communications,  data-proce.ssing  and  display  systems  can  be 
developed  for  industry  for  a  more  reasonable  price.  He  also  believes  such 
a  changeover  is  inevitable.  “It  will  require  a  whole  new  concept  of  man¬ 
agement,’’  he  says. 
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STEREO.  Reiiuirenients  for  the  transnii.ssion  of  sterophonic  sound  by  the 
aural  transmitter  of  a  tv  broadcast  station  differ  somewhat  from  those  for 
either  f-m  or  broadcast-band  a-m  stereophony.  This  is  because  tv  receivers 
contain  intense  potentials  at  the  horizontal  sweep  frequency  and  its  harmonics. 
Stereo  information  must,  therefore,  be  carefully  placed  in  the  frequency 
spectrum  to  avoid  the  deleterious  effects  in  the  reproduced  sound  due  to 
interference  from  the  sweep  frequencies. 

In  our  next  issue,  R.  B.  Dome  of  General  Electric  Co.  in  Syracuse  describes 
a  method  of  compatible  stereophony  specially  designed  for  tv  broadcasting. 
A  novel  pilot  frequency  arrangement  regenerates  the  double-sideband  sup¬ 
pressed  subcarrier.  Only  one  triode  is  u.sed  in  the  receiver  demultiplexer. 

IN  ADDITION.  The  variety  of  interesting  feature  articles  to  appear  next 
week  includes:  a  tape  recorder  for  programming  engine  dynamometer  tests 
by  V.  C.  V’anderbilt,  Jr.  and  C.  L.  Zimmer  of  Perfect  Circle  Corp. ;  a  digital 
converter  for  ana^-zing  electroencephalograms  by  Dr.  M.  G.  Saunders  of 
Winnipeg  General  Hospital  and  the  University  of  Manitoba;  gas  clipper 
tubes  for  radar  modulators  by  W.  W.  Watrous  and  J.  McArtney  of  Tung-Sol 
Electric;  and  a  method  for  measuring  high-frequency  transistor  admittance 
parameters  by  K.  Redmond  of  Amperex  Electronic  Co. 
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CIRCLE  5  ON  READER  SERVICE  CARD 


The  Raytheon  CK1354  and  CK1355  display  cathode 
ray  tubes,  used  in  the  SAC  “Hustler,"  are  designed  to 
operate  in  unpressurized  areas  of  aircraft  at  altitudes 
up  to  100,000  feet  without  corona.  The  CK1354,  a 
three  inch  tube,  is  used  for  photographic  purposes  and 
the  seven  inch  CK1355  is  used  in  a  direct  visual  ap¬ 
plication.  Quick  disconnect  features  eliminate  potting 
of  high  voltage  terminals  and  allow  rapid  replacement. 

Both  tubes  are  designed  to  meet  exacting  mechanical 
dimensions  for  rotating  deflection  yoke  assemblies,  and 


the  high  altitude  requirements  of  Mil-1-61 8 1-B. 

If  the  development  of  airborne  radar  equipment  is 
currently  of  interest  to  you,  then  investigate  the  many 
advantages  offered  by  these  remarkable  tubes.  Also  in¬ 
quire  about  the  other  types  of  industrial  and  military 
cathode  ray  tubes  in  Raytheon’s  comprehensive  line. 

For  technical  information  or  design  assistance  please 
write  to  Raytheon,  Industrial  Components  Division, 
55  Chapel  Street,  Newton  58,  Massachusetts. 


RAYTHEON 
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No.  6  of  m  itritt  of  FXJt'i  mow  pro- 
cisiom  m$icrowovo  compomoutt 
dotituod  lo  rntoot  tho  ovor-p 
mood!  of  tho  mricrowovo 

FXR't  Fixed  PrecUion  Attenuators 
find  use  in  standardixing  the  testing 
of  anenuators,  direction  couplers 
and  similar  instruments  in  the  mho* 
ratory  or  on  the  production  line. 
Anenuation  values  are  almost  com¬ 
pletely  determined  by  the  angular 
position  of  an  attenuation  film  in 
cjrlindrical  waveguide  and  are  insensi¬ 
tive  to  frequency  or  the  characteris¬ 
tics  of  this  absorbing  film. 
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COMMENT 


Ions  and  Health 

I  have  been  much  interested  in 
your  report  on  air  ionization  and  in 
the  subsequent  comment  (see  “Ions 
Affect  Health,  Behavior,”  p  45,  Feb. 
26,  and  Comment  in  various  follow- 
injf  issues,  including  p  6,  Nov.  ID. 
Since  you  have  gone  so  far  as  to 
accept  some  of  the  more  startling 
conclusions  of  the  researchers  per¬ 
taining  to  the  effects  on  humans,  I 
trust  you  will  be  prepared  to  defend 
those  conclusions. 

Some  eight  or  ten  years  ago,  I 
conducted  extensive  spare-time  ex¬ 
perimentation  with  the  production 
and  measurement  of  ionization  in 
indoor  air.  When  I  tried  the  effects 
of  negative  ionization  on  myself 
and  friends,  I  was  unable  to  ob¬ 
serve  any  of  the  many  beneficial 
effects  that  were  even  in  those  days 
being  promised.  Which  proves 
nothing,  of  course. 

But  there  are  questions  which 
will  occur  to  any  thoughtful  worker 
in  electronics  before  he  arranges  to 
breathe  only  negative  air.  Perhaps 
the  latest  experimentation  has  al¬ 
ready  given  the  answers  to  such 
questions.  All  the  more  reason  why 
another  and  more  detailed  report  in 
Electronics  would  be  heartily  wel¬ 
comed,  which  could  deal  with  such 
questions  as: 

Are  we  to  believe  that  man’s 
natural  habitat,  the  outdoors,  is 
unhealthful  for  him?  The  entire 
surface  of  the  earth  (with  the  ex¬ 
ception  of  those  portions  where 
thunderstorms  are  in  progress)  is 
continually  subject  to  a  heavy  rain 
of  positive  ions.  Accordingly,  the 
natural  condition  of  the  outdoor  air 
is  positive,  not  negative.  This  being 
the  case,  how  is  it  that  natural 
selection  over  the  ages  has  not  ren¬ 
dered  us  immune  to  the  harmful 
effects? 

What  about  examples  of  unfavor¬ 
able  effects  from  negative  ioniza¬ 
tion?  Isn’t  it  true  that  arthritis 
sufferers  are  apt  to  feel  aches  in 
their  joints  just  prior  to  thunder¬ 
storms,  when  negative  ionization  is 
at  its  greatest?  Isn’t  it  also  true 
that  many  arthritis  sufferers  find 
relief  through  living  on  the  desert, 
where  the  air  is  positive  nearly  all 
the  time?  I  can  add  the  incidental 
information  that  a  certain  manu¬ 
facturer  of  air  purifiers,  which  pro¬ 


duce  heavy  negative  ionization,  has 
had  to  take  back  quite  a  few  units 
from  purchasers  who  actually  ap¬ 
pear  to  be  allergic  to  the  effects. 

Has  dust  been  completely  ruled 
out  as  a  factor  in  the  physiological 
results  claimed?  It  is  at  least  pos¬ 
sible  that  the  observed  results  flow, 
not  directly  from  the  ionization,  but 
from  the  effects  of  the  ionization  on 
house  dust,  to  which  it  is  known 
that  many  of  us  are  allergic.  Note 
in  this  connection  that  it  is  sai^ 
that  in  the  most  healthful  locations 
in  the  world  (Baden-Baden,  Alta- 
dena,  and  so  forth),  dust  behaves  in 
unusual  fashion;  it  appears  to 
settle  upwards  instead  of  down¬ 
wards.  .  .  . 

Warner  Clements 
Beverly  Hills,  Calif. 

All  right,  let’s  take  the  points 
one  at  a  tine.  First,  we  do  not 
accept —  in  the  sense  of  espouse — 
research  results;  we  report  them. 
Second,  we  agree  that  reader 
Clements’  indecisive  experiment 
proves  nothing.  Third,  no  one  has 
ever  suggested  that  people  should 
breath  only  “negative  air;”  what 
has  been  demonstrated  is  that  a 
slightly  negative  balance  of  ioniza¬ 
tion  is  desirable.  Fourth,  the  nat¬ 
ural  condition  of  fresh  outdoor  air 
is  slightly  negative,  due,  among 
other  causes,  to  the  ionizing  effect 
of  sunshine;  consequently,  natural 
selection  has  made  man  to  be  at 
his  best  in  this  ambient.  Fifth, 
people  feel  greater  discomfort  just 
priof  to  thunderstorms  because 
this  is  when  positive  ionization  is 
at  its  peak;  the  thunderstorm  re¬ 
stores  the  balance,  renders  the 
slightly  negative.  Arthritis  suffer¬ 
ers  probably  react  to  other  charac¬ 
teristics  of  the  ambient,  such  as 
humidity  and  atmospheric  pres¬ 
sure. 

Sixth,  no  doubt  there  are  people 
who  are  allergic  to  heavy  negative 
ionization,  as  there  are  probably 
people  allergic  to  slight  negative 
ionization;  there  are,  after  all, 
even  people  who  are  allergic  to 
sunlight.  This  doesn’t  interfere 
with  general  deductions  from  ob¬ 
served  data  as  far  as  the  statisti¬ 
cal  norm  is  concerned.  Seventh, 
dust  has  not  been  ruled  out;  most 
aiisionizers  remove  it  too,  and  most 
behavioral  research  takes  dust  into 
consideration. 
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electronics 


CEC  Scan  Conversion  Tube 


Research  at  GEC  has  been  playing  an  Important  role  In  the  advancement 
of  pickup,  transformation  and  visual  display  tubes.  GEC  is  pioneering  further 
in  development  of  pickup  tubes  sensitive  to  all  parts  of  the  spectrum,  partic¬ 
ularly  near  and  far  infrared.  Continuing  research  in  high  resolution  pickup, 
conversion  and  display  tubes  Is  a  major  activity  in  GEC’s  development  program. 
General  Electrodynamics  Corporation  has  demonstrated  its  ability  in  successful 
mass  production  of  high  sensitivity  vidicons,  and  results  of  continuing  research 
in  this  field  will  soon  be  available  to  Industry. 

If  your  project  is  being  held  up  by  a  tube  that  doesn’t  exist,  contact 
GEC  .  .  •  •  U'here  lube  research  begins. 


GENERAL  ELECTRODYNAMICS  CORPORATION 
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NEW  $)  PRIMARV  FREQUENCY  & 
YOU  THE  HIGHEST  ACCURACY, 

5  parts  in  10^®/day  long  term  stability. . .  1  part  in  10^® 
10  microsecond  system  resolution... fail-safe  operation 
transistorized . . .  simple  operation . . .  (^  quality,  dependability 

This  new  Primary  Frequency /Time  Standard  System  is  sturdy,  reliable  and  precise. 
Featuring  compact  design  and  low  power  operation,  it  is  specifically  designed  for  shipboard, 
mobile  and  field  as  well  as  laboratory  use.  It  is  suitable  for  satellite  navigation  systems,  missile 
and  satellite  timing-tracking  and  single  sideband  communications. 

The  System  includes  a  Frequency  Standard,  Frequency  Divider  and  Clock,  and  a  Standby 
Power  Supply,  in  addition  to  a  comparison  device  and  receiver  (not  pictured).  The  System 
makes  HF  time  comparisons  with  a  WWV  receiver  and  an  oscilloscope  and  VLF  comparisons 
with  a  VLF  receiver  and  a  frequency  counter. 


V103AR  . 

FREQUENCY  STANDARD 


^/113AR 

FREQUENCY  DIVIDER 
AND  CLDCK 


^724AR 

STANDBY  POWER 
SUPPLY 


Write  direct  or  call  your  fip  representative  today  for  detailed  information  on 
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electronics 


TIME  STANDARD  SYSTEM  DEFERS 
REUADIUTY  t  SPECTRAL  PURITY 

typical  short  term  stability  under  laboratory  conditions*  . . 
despite  power  interruption  .  .  .  compact  design  (23"  high), 
and  manufacturing  know-how  guarantee  performance. 

*Averac«d  over  1  Moond  intarvaU. 


^103AR  Frequency  Standard— Specifications 


stability:  Short  Term:  Better  than  5  parts  in  10”  averaged  over  1 
sec.  intervals.  Long  Term:  5  parts  in  10”  per  day. 

Output  Frequencies:  1)  1  MC  sine  waves,  1  volt  rms  into  SO  ohms; 
2)  100  KC  sine  waves,  1  volt  rms  into  SO  ohms;  3)  100  KC  output 
for  driving  ^  113AR  Frequency  Divider  and  Clock,  O.S  volt  rms 
minimum  irtto  300  ohms. 

Harmonic  Distortion:  >  40  db  below  rated  output 
Non-Harmonically  Related  Output:  >  80  db  below  rated  output. 
Output  Terminals:  Outputs  1  and  2:  BNC  connectors  on  front  panel 
and  at  rear.  Output  3:  BNC  connector  at  rear. 

Frequency  Adjustments:  Coarse:  Screwdriver  adjustment  with  range 
of  approximately  1  part  in  10*.  Accessible  through  front  panel 
by  removing  threaded  plug. 


Fine:  Front  panel  control  with  range  of  approximately  600  parts 
in  10”.  Accessible  through  front  panel  tv  removing  threaded 
plug.  Digital  indicator  calibrated  directly  in  parts  in  10”. 

Monitor  Meter:  Ruggedized  front-panel  meter  and  associated  selec¬ 
tor  switch  monitors:  1)  SUPPLY  voltage;  2)  AGC  voltage;  3) 
INNER  OVEN  current;  4)  OUTER  OVEN  current;  S)  100  KC  out¬ 
put;  6)  1  MC  output. 

Temperature  Range:  0-S0*C. 

Power  Requirement:  22  to  30  volts  dc,  approximately  S  watts  after 
warmup  at  room  temperature.  Approximately  9  watts  during 
warmup.  ^  724AR  StarKlby  Power  Supply  recommended. 

Price:  Model  103AR  $2,500.00 


(^113AR  Frequency  Divider  and  Clock— Specifications 


Uses  a  directly  calibrated  precision  resolver  as  a  time  reference 
control,  plus  unique  jitter-free  optical  gating  system.  Clock  is  fail¬ 
safe,  incorporates  regenerative  dividers  insuring  neither  gain  nor 
loss  of  time  with  respect  to  driving  oscillator. 


Frequency  Input:  100  KC  for  solar  time,  input  bandwidth  is  ±  300 
cps.  100.3  KC  for  sidereal  time,  on  special  order. 

Accuracy:  1)  Accuracy  of  output  pulse  and  sine-wave  signals  deter¬ 
mined  by  accuracy  of  input  frequency.  2)  Time  reference  dial 
accuracy  ±  10  /tsec. 


Effect  of  Transients:  ^113AR  will  not  gain  or  lose  time  because  of 
1)  ±  300  volt  step  function  on  100  KC  input;  2)  0  to  ±  50  volt 
pulses,  0  to  500  pps,  1  to  10  ^sec  duration  on  100  KC  input;  3) 
±  4  volt  step  in  26  vdc  input. 

Voltage  Input:  0.5  to  5  volts  rms. 

Input  Impedance:  300  ohms  ruMninal. 


Tick  Output:  Pulse  Rate 

Jitter 
Amplitude 
Rise  Time 
E>u  ration 

Source  Impedance 


1  pps 

Less  than  1/isec 

10  volts  minimum,  negative 

Less  than  10  ^sec 

5  to  30  Msec 

5  K  ohms  nominal 


1  KC  Pulse:  f*ulse  Rate  1,000  pps 

Amplitude  +  and  —  pulses,  at  least  4 

volts  peak 

Duration  8  iMc  nominal 

Source  Impedance  5  K  ohms  nominal 

Time  Reference:  Continuously  adjustable.  Directly  calibrated  in 
millisecond  and  10  microsecond  increments. 

Auxiliary  Output:  100,  10,  and  1  KC  sinusoidal,  0.25  volt  rms,  source 
impiedance  1.2  K  ohms. 

Frequency  Divider:  Regenerative  type,  fail-safe  (non-selfstarting). 

Clock:  24  hour  dial;  minute  hand  adjustable,  in  1  minute  steps;  sec¬ 
ond  hand  continuously  adjustable,  manual  start.  Front  panel 
adjustment  of  clock  hands  does  not  affect  tick  output  12  hour 
dial  on  special  order. 

Monitor  Meter:  Ruggedized  meter  and  selector  switch  on  front  panel 
for  checking  SUPPLY  VOLTAGE,  divider  current  (100  KC,  10  KC, 
1  KC)  and  CLOCK  CURRENT. 

Power  Required:  22  to  28  volts  dc,  10  to  25  watts  depending  on  op¬ 
erating  conditions.  Powered  by  ^  724AR. 

Price:  Model  113AR,  $2,500.00 


724AR  Standby  Power  Supply 


Powers  ^  103AR  and  ^  113AR  and  is  used  with  lead-acid  or  long¬ 
life  alkaline  standby  battery  which  “floats”  across  regulated  power 
supply,  instantly  assumes  load  without  switching  in  case  of  ac  power 
failure,  continues  system  operation  up  to  24  hours.  Additional  power 
supplies  can  be  furnished  for  longer  and  shorter  standby  capabilities. 
Regulator  current  automatically  limited  at  2.5  amperes.  Built-in 
alarm  circuits  have  front-panel  indications,  provisions  for  remote 
alarm.  When  ac  line  power  is  restored  after  interruption,  battery  is 


recharged.  Power,  115  v  ac,  60  cps,  approx.  100  watts  max.  A  Model 
724AR,  $750.00  with  20  ampere-hour  alkaline  battery,  $45o!oo  with¬ 
out  battery. 

Additional  Kuipment  for  basic  system.  Oscilloscope,  receiver  for 
HF  comparisons;  counter,  receiver  for  VLF  comparisons.  Equip¬ 
ment  for  special  requirements.  ^  114AR  Time  Comparator,  ^  elec¬ 
tronic  counters,  frequency  dividers,  etc. 


HEWLETT-PACKARD  COMPANY 

1059A  Page  Mill  Road  Palo  Alto,  California,  U.S.A. 

Cable  “HEWPACK”  DAvenport  6-7000 

Sedes  representatives  in  all  principal  areas 


HEWLETT-PACKARD  S.A. 

Rue  du  Vieux  Billard  No.  1  Geneva.  Switzerland 

Cable  “HEWPACKSA”  Tel.  No.  (022  )  26.  4*.  84 

Data  subject  to  change  without  notice.  Prices  f.o.b.  factory 


these  systems,  plus  a  wide  array  of  f>p  auxiliary  equipment  and -accessories 
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Ready  for  you  now! 

Primary  standard  accuracy 
for  power  measurements 
to  1,000  watts! 


Frequency  coverage  dc  through  12.4  KMC. 


Guaranteed  power  measuring  accuracy  of  1%.  Probable  accu¬ 
racy  better  than  0.5%.  Precise  ac  wattmeter,  calorimeter  and 
heat  exchanger  in  one  neat,  rack  unit  Separate  dual  loads  for 
dc  to  4  KMC,  also  C,  XB,  X  bands.  Direct  reading  linear  scale. 

Above  are  highlights  of  the  new  Sierra  290B  Calorimetric  Watt¬ 
meter  Test  Set — the  industry’s  closest  approach  to  absolute  power 
measurements  in  this  range. 

Model  290B  measures  power  in  three  distinct  modes. 

1.  For  power  levels  30  to  1,000  watts,  a  null-balance  mode  provides 
measurement  accuracies  of  1%  or  better,  with  probable  error  as 
lew  as  0.59e- 

2.  For  wider  range  power  levels  from  10  to  1,500  watts,  a  direct* 
reading  mode  provides  excellent  linearity  in  thermal  readout  and 
2%  to  3%  accuracy.  Readout  is  fast — 60  seconds  or  less. 

3.  For  expanded  scale  readings  of  highest  resolution,  the  above 
two  modes  may  be  combined  in  a  third  mode  to  obtain  the  order 
of  accuracy  of  the  null-balance  mode,  together  with  the  time-saving 
convenience  of  the  direct  readout  mode. 

Model  290B,  $4,500.00.  (Water  loads,  extra.) 

Data  and  prices  subject  to  change  without  notice.  Prices  f.o.b.  factory. 


Sierra  290B  Test  Set 


Laboratory  setup  abovo  shows  Sierra  Model  2o 
Power  Source  being  used  in  conjunction  with 
Model  290B  Calorimeter  to  calibrate  Sierra  Bi- 
Directional  Power  Monitor.  Designed  specifi¬ 
cally  for  calibration  purposes,  215  series  Sources 
include  four  50  watt  models  covering,  collec* 
tively,  25  to  1,000  MC.  Model  215A,  25  to  50 
MC;  Model  215B,  50  to  150  MC;  Model  215C, 
150  to  470  MC  ;  Model  215D,  470  to  1,000  MC. 
Price  (any  model)  $3,300.00. 

For  complete  details,  see  your  Sierra 
representative  or  write  direct 


'  4  Division  of  Phiico  Corporation 

CSSOA  lOHANNON  OSIVE  •  MENLO  PAUK,  CALIFORNIA  •  OAvoapert  ••20S0 

Sales  representatives  in  all  principal  areas 
Canada:  Atlas  Instrument  Corporation,  Ltd.,  Montreal,  Ottavra,  Toronto,  Vancouver. 

Export;  Frazar  &  Hansen,  Ltd.,  San  Francisco,  California.  eseo 
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ELECTRONICS 

Components  Leveled  Off 
During  Second  Quarter 

SHIPMENTS  of  electronic  compo¬ 
nents  for  the  second  quarter  of  1960 
remained  at  the  first-quarter  level, 
according  to  Commerce  Depart¬ 
ment’s  Business  &  Defense  Services 
Administration. 

There  was  no  increase  in  overall 
output  of  semiconductors;  a  decline 
in  transistor  shipments  was  coun¬ 
terbalanced  by  increases  in  ship¬ 
ments  of  solid-state  diodes  and  rec¬ 
tifiers.  Capacitors,  connectors  and 
receiving  tubes  declined  slightly; 
power  tubes,  special-purpose  tubes, 
tv  picture  tubes,  transformer  and 
quartz  crystals  registered  small 
advances. 

Metal-Insulator  Mixtures 
May  Aid  Cryo  Development 

CRYOGENIC  researchers  at  A.  D.  Lit¬ 
tle  and  other  laboratories  report  the 
development  of  materials  with  ex¬ 
traordinarily  low  thermal  conduc¬ 
tivity.  New  materials  are  expected 
to  significantly  reduce  the  cost  and 
complexity  of  field  systems  using 
supercooled  circuits. 

In  effect,  a  large  number  of  ther¬ 
mally  isolated  radiation  shields  are 
used  to  reduce  -  radiation  losses. 
Mixtures  of  insulating  and  metallic 
powders — silica  powder  mixed  with 
aluminum  powder,  for  example — 
can  simulate  a  large  number  of  such 
shields.  Among  materials  of  low 
conductivity  being  investigated  are 
glass  or  plastic  beads,  nylon  mesh, 
glass-fiber  paper,  quartz  sand, 
crushed  glass,  glassfoam.  Mylar. 
Double-walled  containers  with  evac¬ 
uated  interspace  will  still  be  needed 
for  maximum  thermal  insulation. 

Plan  to  Supplement 
Space-Probe  Antennas 

CALTECH’S  Jet  Propulsion  Labora¬ 
tory  is  now  .studying  proposals  to 
supplement  the  85-ft  tracking  an¬ 
tennas  at  its  deep-space  instrumen¬ 
tation  facilities  with  250-ft  units. 
If  any  of  the  proposals  prove  feasi¬ 
ble,  the  first  large-aperture  low- 
noise  advanced  system  will  be  work¬ 
ing  at  Goldstone,  Calif.,  by  Spring 
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of  1964.  Other  sites  involved  are 
Woomera,  Australia,  and  Krugers- 
dorp  in  the  Union  of  South  Africa. 

Communications  capability  of  the 
facilities  will  be  increased  by  a 
factor  of  between  10  and  30.  Cost 
of  these  antenna  systems,  JPL  fig¬ 
ures,  increases  as  the  diameter  to 
the  2.7  power.  The  lab  will  consider 
any  proposal  that  increases  commu¬ 
nications  capability  ten  times  and 
costs  less  than  $10  million  per  in¬ 
stallation;  project  will  be  scrubbed 
if  the  figures  aren’t  approached. 

USAF  Researching 
Tactile  Communications 

SUPPLEMENTARY  communications 
channel  using  “Helen  Keller’’  tech¬ 
niques  to  overcome  noisy  environ¬ 
ments  may  develop  from  studies 
being  undertaken  by  the  Air  Force. 

Psychologists  at  Rome  Air  De¬ 
velopment  Center  figure  that  proc¬ 
essed  speech  can  be  received  by 
tactile  means  through  the  skin. 
Rome  ADC  researchers  have  re¬ 
ported  that  the  vibratory  response 
of  the  skin  offers  a  supplementary 
channel  with  a  good  data  rate,  high 
flexibility,  and  small  training  re¬ 
quirements. 

Tactile  reception  would  be  noise¬ 
less,  might  therefore  be  useful 
where  transmission  of  sound  is  un¬ 
desirable — as  in  a  forward  infantry 
outpost. 

Soviet  Union  Pushes 
Solid-State  Research 

SOVIET  research  in  solid-state  phys¬ 
ics  is  growing  so  fast  that  the  rate 
of  publication  in  this  field  may  pass 
the  U.  S.  rate  in  5  to  10  years.  This 
conclusion  was  reached  by  an  uni¬ 
dentified  federal  agency  from  evalu¬ 
ation  of  available  data;  study  was 
released  by  Commerce  Department. 

Theory  is  the  prominent  feature 
of  present  Soviet  work,  the  report 
says,  adding :  “The  best  workers  are 
extremely  prolific  and  versatile  and 
seem  unburdened  by  administrative 
and  teaching  duties.’’  In  the  areas 
of  solar  cells,  diodes  and  piezoelec¬ 
tricity,  “Soviet  experimental  re¬ 
search  is  of  the  same  level  as  com¬ 
parable  U.  S.  research.” 


The  report  also  points  out  that 
cooperation  between  theoretical  and 
experimental  researchers  is  not  so 
close  as  in  the  U.  S.  Electron  optics, 
thermoelectricity  and  other  tradi¬ 
tional  studies  are  being  emphasized, 
while  such  new  areas  as  nuclear 
resonance  phenomena  are  not  re¬ 
ceiving  the  same  attention  in  the 
USSR  as  in  the  U.  S. 

Japan  to  Stress 
Frequency  Meters 

japan’s  Ministry  of  International 
Trade  &  Industry  will  next  year 
promote  the  production  of  fre¬ 
quency  meters  and  stimulate  pro¬ 
duction  of  connectors  and  electrodes 
for  pH  meters.  MITI  action  is  in 
accordance  with  industry  promotion 
legislation,  involves  a  higher  stand¬ 
ard  of  quality  and  performance  at 
lowered  prices. 

Signal  generators,  microwave  me¬ 
ters,  color-tv  test  instruments  are 
currently  lieing  imported  into  Ja¬ 
pan  at  a  rate  that  displeases  MITI. 
The  ministry  will  establish  stand¬ 
ard  specifications,  set  up  national 
and  organizational  ratings,  promote 
the  development  of  domestic  produc¬ 
tion  in  order  to  cut  these  imports. 

MITI  estimates  demand  for  con¬ 
nectors  in  fiscal  1961  (the  Tokyo 
government’s  fiscal  year  ends  in 
March)  at  $4.5  million,  to  rise  to 
$7.5  million  in  fiscal  1968.  Produc¬ 
tion  costs  are  to  drop  in  fiscal  1962 
to  80  percent  of  last  year’s  level. 
Demand  for  pH-meter  electrodes 
is  estimated  at  58,500  units  for 
about  $440,000  this  year ;  next  year 
it  is  to  rise  to  82,500  units  at 
$550,000,  and  by  1963  it  should  hit 
166,000  units  for  $835,000. 

Military  to  Forecast 
Component  Requirements 

ARMED  SERVICES  have  agreed  to  fore¬ 
cast  requirements  in  13  categories 
of  electronic  components  on  a  five- 
year  basis,  the  Electronics  Produc¬ 
tion  Resources  Agency  announced 
in  San  Francisco  last  week.  First 
five-year  forecast  will  be  ready  next 
July. 

Forecast  will  cover  three  types  of 
batteries;  seven  kinds  each  of  ca¬ 
pacitors  and  resistors;  all  types  of 
transformers  and  inductors;  five 
types  of  electrical  indicating  instru- 
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merits;  three  types  of  relays;  three 
types  of  quartz  crystals  and  filters ; 
and  all  types  of  connectors  and 
servo  devices. 

Requirements  of  four  types  of  re¬ 
ceiving  tubes,  13  types  of  power  and 
special-purpose  tubes,  four  types  of 
semiconductor  diodes  and  two  types 
of  transistors  will  also  be  forecast. 
The  services  have  also  tentatively 
approved  a  list  of  components  in  six 
categories  that  will  be  reported  on 
an  18-month  projection,  with  first 
publication  due  in  January  1962. 
Capacitors,  resistors,  transformers, 
relays,  connectors  and  instruments 
are  included  in  the  latter  schedule. 

Aircraft  Position  Display 
Uses  Vortac  Outputs 

VORTAC  display  device  developed  by 
ITT  Laboratories  and  announced 
last  week  gives  aircraft  pilots  con¬ 
tinuous  indication  of  aircraft  posi¬ 
tion  over  the  ground. 

Bearing  and  distance  voltages 
from  the  Vortac  receiver  are  ampli¬ 
fied  to  drive  two  transparent  face¬ 
plates.  One  contains  a  bearing 
cursor  which  gives  the  aircraft’s 
course.  The  other  contains  an 
Archimedean  spiral,  which  inter¬ 
cepts  the  bearing  cursor  at  the  cor¬ 
rect  range  from  the  Vortac  ground 
station.  Intersection  point  is  air¬ 
craft  position.  Air-navigation 
charts  centered  on  ground-station 
sites  are  used  as  underlays  for  the 
two  faceplates,  can  be  quickly 
change. 

Transistor  amplifier  to  step  up 
the  Vortac  outputs  in  order  to  drive 
the  faceplates  is  self-contained  in 
the  display  unit.  Circular  display 
is  12  in.  in  diameter.  Device  elimi¬ 
nates  the  necessity  for  manual  plot¬ 
ting  of  navigation  data. 

Engineer  Builds 
Pinhead  Motor 

A  YEAR  AGO,  a  theoretical  physicist 
at  CalTech  offered  $1,000  to  “the 
first  guy  who  makes  an  operating 
electrical  motor  that  can  be  con¬ 
trolled  from  the  outside,  that  will 
be  only  a  sixty-fourth  of  an  inch 
cube  not  counting  the  lead-in 
wires.” 

Last  week,  electronics  engineer 


W.  McLellan  of  Pasadena,  Calif., 
coppe<l  the  prize  with  a  motor  0.006 
in.  in  diameter  that  puts  out  a  mil¬ 
lionth  of  a  horsepower.  The  four 
coils  of  its  stator  have  21  turns 
each ;  the  device  uses  a  quartz  bear¬ 
ing.  It  took  McLellan  2i  months  to 
build  the  motor;  he  had  to  display 
it  under  a  40-power  microscope. 


Concrete  Toroid  Houses 
Zero-Gradient  Synchrotron 

CONCRETE  doughnut  210  ft  wide  now 
rising  25  miles  southwest  of  Chi¬ 
cago  has  an  88-ft-wide  central  cy¬ 
linder  to  house  major  components 
of  one  of  world’s  biggest  zero- 
gradient  proton  synchrotrons. 

The  synchrotron  will  cost  $42- 
million,  will  be  completed  in  1962. 
It  will  produce  all  30  presently- 
known  or  anticipated  subatomic 
particles. 

Toroidal  structure  will  enclose  a 
6,000-ton  ring  of  eight  steel  magnet 
sections.  Hollow  rectangular  cen¬ 
ters  at  near-perfect  vacuum  will 
form  200-ft-wide  raceway  to  accel¬ 
erate  protons.  Magnetic  field  will 
guide  protons  around  circular 
course,  while  building  up  accelera¬ 
tion  energies  to  some  12.5  billion 
electron-volts  before  they’re 
crashed  into  target  atoms. 

Central  cylinder  will  house  144 
mercury  arc  rectifiers  feeding  15 
one-second  pulses  of  direct  current 
every  minute  at  maximums  of  11,- 
000  amps  or  12,500  volts  into  sev¬ 
eral  miles  of  heavy  hollow  copper 
wire  in  the  magnet  sections. 


Develop  Low-Power  Recorder 
For  Satellite  Use 

TINY  reel-to-reel  magnetic  recorder- 
reproducer  has  been  developed  by 
Consolidated  Electrodynamics  for 
missile  and  space  applications.  De¬ 
vice  operates  on  principles  similar 
to  those  used  in  Courier’s  recorder. 
Power  requirement  is  “considerably 
less”  than  one  watt,  compared  with 
the  10-w  load  of  the  Courier  unit. 

Recorder  can  hold  95  minutes 
worth  of  data,  recording  at  one 
inch  a  second;  playback  is  at  18  in. 
a  second.  Unit  carries  760  ft  of 
quarter-inch  tape,  uses  coaxially 
mounted  counter-rotating  reels. 


weighs  4  lb,  occupies  200  cu  in.  of 
volume. 

Switch  Handles 
Million  Amperes 

PLASMA  DYNA.Mics  and  shock-wave 
research  caused  Boeing  to  develop 
a  switch  that  can  handle  a  million 
amperes  at  100  Kv.  A  second  unit 
now’  abuilding  will  be  able  to  han¬ 
dle  the  same  currents  at  200  Kv. 

Switch  is  housed  in  an  evacuated 
cylinder,  is  made  up  of  27  circular 
steel  plates  6  in.  in  diameter  sepa¬ 
rated  by  Tefion  spacers  and  encased 
in  polyethylene.  Voltage  between 
neighboring  plates  is  only  4,000  v. 
Vacuum  is  maintained  at  about  50 
microns  Hg.  The  sw’itch  discharges 
a  bank  of  capacitors  into  metal  foil 
contained  in  a  test  cell.  Energy  in 
the  bank  of  capacitors  is  fed  into 
one  end  of  the  switch  on  a  plasma 
created  by  discharging  a  single 
20-Kv  capacitor  through  a  fine 
tungsten  wire ;  thermionic  effect  re¬ 
lays  the  power  across  the  array  of 
steel  plates. 

Code-Translation  Data  System 
Wins  Navy  Backing 

NAVY  is  reportedly  recommending 
code-translation  data  system,  first 
used  on  the  Gulf  missile  range  and 
the  Atlantic  missile  range  exten¬ 
sion,  for  any  new’  communications 
links  requiring  high  reliability. 
Automatic  error-checking  feature 
of  the  Hallicrafters-developed  sys¬ 
tem  is  said  to  provide  99.999-per- 
cent  reliability. 

Synchronizing  and  timing  signals 
are  converted  into  serial  pha.se- 
modulated  signal  for  transmission, 
later  reconverted  to  three  parallel 
signals  at  the  receiving  point.  Par¬ 
allel  digital  data  signals  contribute 
to  the  system’s  transmission  econ¬ 
omy. 

Closed-loop  transmission  uses 
both  sidebands  in  single-sideband 
transmission  link.  Signal  originally 
transmitted  over  one  sideband  is 
fed  back  over  the  other  for  error 
checking.  Hallicrafters  spokesmen 
claim  CTDS  is  compatible  with  wire 
communication  and  tropospheric 
scatter  systems  as  well  as  standard 
and  ssb  radio  communications. 
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Both  shielded  cables  have  the  same  number  of  twisted  pairs  with 
identical  AWG.  But  .  .  .  the  cable  with  exclusive  Belden  beldfoil 
is  smaller  in  diameter. 

What  does  this  mean  to  you?  It  means  that  when  you  specify 
BELDFOIL,  you  are  really  buying  extra  space— extra  conduit  space, 
extra  raceway  space,  extra  console  and  rack  space. 

A  new  development  by  Belden— BELDFOIL  shielding  is  100%  effec¬ 
tive.  It  is  a  major  development  in  quiet  cables,  beldfoil  eliminates 
crosstalk  and  is  superior  for  stationary  or  limited  flexing  at  both 
audio  and  radio  frequencies. 


BELDFOIL  shielding  is  a  lamination 
of  aiuminum  foil  with  Myiar  which 
provides  a  high  dieiectric  strength 
insulation  that  is  lighter  in  weight, 
requires  less  space,  and  is  usuaily 
lower  in  cost.  For  muitiple- paired 
cables,  with  each  pair  separately 
shielded,  the  Mylar  is  applied  out¬ 
side  with  an  inward  folded  edge.** 
This  gives  100%  isolation  between 
shields  and  adjacent  pairs. 


Folded  Foil 
Mylar  Tape 
Aluminum  Foil 
Insulated  Conductors 
Drain  Wire 


for  tomploto  sporificeitions,  a$k  your  BoUon  ohrfronits  jobber* 


*Belden  Trademarli 
Reg.  U.  S.  Pat.  Off. 
**Patent  applied  for 


t-S-0 


Belden 

WIREMAKER  FOR  INDUSTRY 


SINCE  1902 
CHICAGO 


power  supply  cords  •  cord  sets  and  portable  cordage  •  electrical 
household  cords  •  magnet  wire  •  lead  wire  •  automotive  wire 
and  cable  •  aircraft  wires  •  welding  cable 
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WASHINGTON  OUTLOOK 


BARNSTEAD 

ENGINEERS 

PURE  WATER 

TO  YOUR 

SPECIFICATIONS 


PHILCO'S  Lansdale  Tube  Divi¬ 
sion  uses  this  Water  Purification  “Train” 
equipment  in  processing  components.  Costs 
are  reduced  as  most  of  the  process  water 
is  repurihed  and  fed  back  to  the  system 
for  re-use.  Barnstead  equipment  includes 
a  20  GPH  High  Purity  Still,  ISO  gallon 
heated  ultra-violet  equipped  tank  to  prevent 
growth  of  bacteria,  two  BD-IO  Holders 
with  special  high  purity  Supercartridges®, 
an  MF-200  Submicron®  Filter,  and  heat 
exchanger.  Barnstead  makes  water  versatile. 


IBM  installation  ...  at  Poughkeepsie, 
New  York,  produces  200  gallons  of  ex¬ 
tremely  pure  water  per  hour,  18  megohms 
resistance  at  25®  C.  and  free  of  all  types 
of  impurities.  Equipment  consists  of  Sand 
and  Carbon  Filters,  Four-Bed  DemineraJ- 
izer,  Two  High  Purity  Stills,  1000  gallon 
storage  tank,  Mixed-Bed  Demineralizer, 
Submicron  Filter,  and  Heat  Exchanger. 
HAVE  A  PURE  WATER  PROBLEM? 
Bring  it  to  Barnstead  .  .  .  with  over  80 
years  of  experience  in  all  kinds  of  Water 
Purification  problems.  Write  for  Catalogs; 
#160  on  Barnstead  Water  Demineralizers, 
and  Catalog  “G”  on  Water  Stills. 


STILL  ANB  STERILIZER  TO. 

84  Lanesville  Terrace,  Boston  31,  Mass. 


KENNEDY  ADMINISTRATION’S  official  attitude  on  political  and  economic 
issues  of  concern  to  the  electronics  industry  is  begrinning  to  take  shape. 
The  situation  on  defense  and  space  has  already  been  discussed  in  these 
columns.  On  other  matter.s — tax  depreciation  allowances,  labor  legislation, 
foreign  trade  policy,  minimum  wage,  stimulation  of  the  economy — there’s 
one  clear  warning:  don’t  expect  any  radical  shakeup.  Despite  press  re¬ 
ports,  there  will  be  no  sweeping  overhaul  like  Franklin  D.  Roosevelt’s  first 
hundred  days. 

Kennedy  favors  a  more  liberal  tax  policy  for  depreciation  of  capital 
plant  and  equipment.  This  would  aid  electronics  producers  expanding  or 
modernizing  their  facilities,  and  would  spur  the  market  for  numerical 
controls  such  as  are  incorporated  in  newer  machine  tools  and  other  metal¬ 
working  machinery. 

Word  from  sources  close  to  the  President-designate  indicates  that  his 
foreign  trade  approach  will  be  more  liberal  than  Eisenhower’s,  These 
advisers  discount  campaign  statements  that  certain  domestic  industries 
need  protection.  What  Kennedy  has  in  mind  by  way  of  protection,  for 
instance,  is  renovation  of  an  old  labor-inspired  scheme  for  a  federal 
“trade  adjustment  program.’’  This  would  provide  for  compensation  of 
domestic  producers  who  could  prove  injury  from  foreign  import  competi¬ 
tion.  Relief  would  be  provided  by  a  combination  of  subsidies,  tax  relief, 
worker  retraining  and  relocation,  and  other  aids. 

This  does  not  mean,  however,  that  existing  protective  measures  will 
soon  be  scrapped.  Actually,  peril  point,  escape  clause,  anti-dumping,  de¬ 
fense  essentiality  and  other  means  of  protection  have  been  strengthened 
by  recent  congressional  actions. 

Kennedy  is  also  expected  to  intensify  the  program  to  spur  sales  of  U.S. 
products  abroad.  His  plans  may  involve  insuring  commercial  risks  on 
short-term  credits. 

On  labor  issues,  of  course,  the  new  administration  will  be  more  favor¬ 
ably  disposed  toward  union  positions.  But  Kennedy  will  not  back  all  of 
labor’s  demands.  For  example,  he  has  rejected  union  proposals  for  legis¬ 
lating  a  shorter  work-week.  Labor  will  find  the  Kennedy  administration 
friendly  but  .somewhat  standoffish. 

The  crisis  in  labor  relations  resulting  from  the  introduction  of  auto¬ 
matic  controls  and  automation  would  be  solved,  in  Kennedy’s  view,  by  a 
national  conference  of  labor  and  management.  Purpose  would  be  to  thrash 
out  ideas  for  alleviating  unemployment  problems,  set  up  retraining  and 
relocation  schemes. 

The  new  President  will  probably  recommend  altering  the  Taft-Hartley 
Act  to  increase  Presidential  authority  in  national  labor  emergencies,  will 
support  organized  labor’s  demand  for  repeal  of  T-H  section  14B,  w’hich 
allows  states  to  pass  right-to-work  laws.  He  will  probably  also  support 
a  law  increasing  minimum  wages  to  at  least  $1.15  an  hour. 

On  general  economic  policy,  Kennedy  and  his  advisers  believe  business 
is  too  sluggish  and  are  working  up  plans  to  combat  what  they  consider 
to  be  a  recession.  They  plan  a  number  of  increased  federal  spending  pro¬ 
grams,  frankly  anticipate  a  temporary  budget  deficit  that  they  hope  will 
be  eliminated  by  increased  tax  revenues  resulting  from  higher  levels  of 
output  and  income. 

u.  s.  INFORMATION  AGENCY  reports  that  the  rest  of  the  world  is  buying 
television  sets  at  a  faster  clip  than  ever  before ;  nearly  twice  as  many  were 
sold  in  the  last  four  months,  the  agency  reports,  than  in  the  first  six 
months  of  the  year.  The  4  million  sets  installed  during  the  last  four 
months  brings  the  total  of  tv  sets  in  use  abroad  up  to  38,650,000,  of  which 
6  million  are  in  the  Communist  bloc  and  the  rest  in  non-bloc  countries. 

Overseas  tv  transmitting  stations  increased  from  1,237  to  1,353  in  the 
same  four-month  period.  Of  these,  248 — including  19  of  the  new  installa¬ 
tions — are  in  the  Communist  bloc.  The  USIA  survey  excludes  the  U.  S. 
and  its  territories,  U.  S.  Armed  Forces  stations,  and  Canada. 
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The  first  six  years  of  Space  Technology  Leadership 

Since  1954,  when  the  Air  Force  ballistic  missile  program  was  accorded  top  national  priority,  Space  Technology  Laboratories  has 
been  engaged  in  virtually  every  major  phase  of  research,  development,  testing  and  technical  management  of  missile  and  space 
systems  •  STL's  contributions  have  hastened  the  day  of  operational  capability  for  Air  Force  ballistic  missiles,  and  have  been 
applied  as  well  in  satellite  projects  and  space  probes  •  Today,  as  STL's  activities  expand  in  significance  and  scope,  STL  offers 
exceptional  opportunity  to  the  outstanding  scientist  and  engineer  whose  talents  and  training  will  add  to,  and  benefit  from,  the 
accumulated  experience  that  has  enabled  STLto  conceive  and  accomplish  major  advances  in  the  state-of-the-art  •  STL's  creative 
flexibility,  anticipating  and  responding  to  the  demands  of  space  progress,  ranges  in  application  from  abstract  analysis  to  complex 
hardware  fabrication  for  military  and  civilian  space  projects  •  STL  invites  scientists  and  engineers  to  consider  career  opportu¬ 
nities  in  the  atmosphere  of  Space  Technology  Leadership.  Resume  and  inquiries  will  receive  meticulous  attention. 


SPACE  TECHNOLOGY  LABORATORIES,  INC.  p  o.box  95003j,iosangeies43. California 

a  subsidiary  of  Thompson  Romo  Wooldridge  Inc. 

Los  Angeles  •  Santa  Maria  •  Edwards  Rocket  Base  •  Cheyenne 


Cape  Canaveral  •  Manchester,  England  •  Singapore  •  Hawaii 
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How  your  epoxy  resin  potting  systems 
can  beat  the  heat . . .  even  above  500°  F. 


Turn  an  appraising  eye  on  the  chart  below,  and  you  will 
see  why  it  is  now  possible  to  get  good  electrical  prop¬ 
erties  in  your  epoxy  p>otting  compounds  even  at  tempera¬ 
tures  of  500"  F.  and  higher. 

These  data  were  obtained  in  tests  of  epoxy  systems 
which  had  been  cured  with  Du  Font’s  pyromellitic  dian¬ 
hydride  (PMDA). 

Note  the  unusual  stability  of  electrical  properties  at 
elevated  temperatures.  Equally  outstanding  thermal 
resistance  is  a  bonus  characteristic  of  PMDA  cured 
systems. 

PMDA  is  now  available  in  commercial  quantities,  to 


help  you  add  these  exceptional  electrical  and  thermal 
characteristics  to  your  epoxy  resin  petting,  encapsulat¬ 
ing,  and  laminating  systems. 

There’s  more.  PMDA  provides  several  advantages  in  ad¬ 
dition  to  outstanding  electrical  and  thermal  properties. 

If  you  wish,  you  can  get  long  pet  life — up  to  2  days  at 
room  temperature  or  6  hours  at  165  "F.  On  the  other 
hand,  if  you  want  a  quick  cure — say,  15  minutes  at 
355"  F. — you  can  get  it  by  simply  changing  the  formula¬ 
tion  and  at  no  sacrifice  in  electricals. 

Why  not  take  advantage  now  of  such  outstanding  per¬ 
formance  and  use  PMDA  to  achieve  improvements  in 
your  product.  PMDA  is  now  available  in  quantity  from 
DuPont’s  new  commercial-size  plant.  Recent  price  re¬ 
duction  to  $1  per  px)und*  also  makes  this  a  practical 
means  of  improving  your  epexy  resin  systems. 

For  more  details  or  for  samples  of  PMDA,  write  to 
Du  Pont,  Explosives  Department,  6539-K  Nemours 
Building,  Wilmington  98,  Delaware. 

*Price  quoted  is  f.o.b.  Gibbstown,  New  Jersey  for  material  in 
standard  containers  and  is  subject  to  change  without  notice. 

<gi)P0itt)  PMDA 

*W.U.S.«kT.Off. 

(PYROMELLITIC  DUNHYDRIDE) 

BETTER  THINGS  FOR  BETTER  LIVING 
. . .  THROUGH  CHEMISTRY 
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'III  Load) 


Input  Magnetic  Modulator 
Type  No.  IMM  504-5 

Subminiature  "MAG  MOD"*  featuring  low 
input  and  output  impedance,  resistance  vs. 
temperature  compensated  input,  extreme 
zero  stability,  repeatability  and  insignificant 
hysteresis.  Supplied  with  male  or  female 
mounting. 


<  (100  K  Ohm 
Load) 


Input  Magnetic  Modulator 
Type  No.  IMM  562-1 

Subminiature  "MAG  MOD”*  featuring  4  KC 
carrier  operation,  wide  frequency  band  width, 
high  output  impedance  and  voltage  range. 
Mounting  male  or  female. 


/ 
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Input  Magnetic  Modulator 
Type  No.  IMM  556-5 

Subminiature  "MAG  MOD"*  featuring  high 
frequency  carrier  operation  (35  KC),  flat  con¬ 
struction  for  printed  circuit  mounting,  low 
output  impedance  and  clean  output  funda¬ 
mental  frequency  wave  form.  Mounting  sup¬ 
plied  male  or  female. 


Input  Magnetic  Modulator 
Type  No.  IMM  561-1 

Subminiature  "MAG  MOD"*  featuring  low 
carrier  energy  level  operation,  very  wide  fre¬ 
quency  band  width,  wide  output  operating 
range,  minimum  size  and  weight.  Mounting 
male  or  female.  May  be  mounted  directly  on 
printed  circuit  boards. 


MAGNETIC 

MODULATORS 


*  1%  repeatability  throughout  entire  service  life 

*  Negligible  hysteresis 

*  Faster  response  time 

*  Extreme  stability  over  a  wide  temperature  range 

*  Infinite  service  life 

*  Extremely  lightweight  — compact  design 


GENERAL  MAGNETICS  *  INC 

135  BLOOAAFIELD  AVENUE.  BLOOMFIELD,  NEW  JERSEY,  U.  S.  A. 


Designed  for  Subminiature 

Circuit  Assemblies  and  Printed  Circuit  Card  Configurations 


See  reverse  side 
for  specifications 


New  miniature  designs  of  these  reliable  "MAG  MODS”*  make 
them  ideal  for  incorporation  into  transistorized  printed  circuit 
assemblies.  There  is  no  sacrifice  of  dynamic  response.  They 
offer  the  engineer/designer  the  solution  to  problems  involved 
in  a  wide  range  of  data  systems  where  analog  circuit  opera¬ 
tions  are  encountered.  To  insure  complete  flexibility,  the 
mechanical  mounting  on  any  "MAG  MOD”  may  be  modified 
to  conform  to  your  particular  packaging  requirements. 


For  the  ultimate  in 


RELIABILITY 
REPEATABILITY 
SUPERIOR  PERFORMANCE 


c 

»  (20  K  Ohm 
Load) 


Input  Magnetic  Modulator 
Type  No.  IMM  487-4 

Subminiature  "MAG  MOD"*  featuring  high 
input  signal  sensitivity  and  high  AC  output 
impedance.  Male  or  female  mounting. 


Specify  — 

"MAG  MOD 


■  ._a.aa  .e.<.Ma_.aa.a.. 

PNOGUIvCvl 

Curv€  j  /  . 

Type  No.  IMM  495-8 

\jf  ! 

*  *  (10  K  Ohm 

;  1  -II!1  Low*) 

Subminiature  "MAG  MOD"*  featuring  wide 
band  width,  multiple  signal  input  circuits, 
extreme  zero  stability  from  — 65*C  to 
-|-135*C,  low  null  amplitude  or  noise  level. 
Mounting  available  male  or  female. 

\ 


MAG  MODi'  l^iiHiOituAiZCd 
MAGNETIC  MODULATORS 


TYPE  NUMBER 


IMM  487-4  IMM  495-8 


Eicit>tfW  Ctfflf  VgttlH  mt4  U5  V  I?t>  400  cp^ 

CMtnl  tifaal  WMNi(  K  InlitiMt  2  ^ 


iiitft  CMtrtI  tlc«al  Kaaft 
JUMplitatf*  Itoiilitttf  AC  Mtpvt  Raaft 

OIfNrMtIal  Ml  RMS  «f 

_ AC  m/u*  sum  n 

PMI  AMlItai*  (NiIm  LtfM)  av  RMS 
•MtMrt  iMfiMici 

trttfital  UtC  (SigtftH) _ 

Mill  RrifI  (!■  ttrat  tf  liRit 

SlfMl)-«5«Ctt+1SS*C 

Myrttfttit  (%  f  liRrt  Cwtril  SlfM) 

%  KtrSMlc  Rlrtftlw  M 

AC  MMilatMl  twfitgyi 
OftrMI  RiatatlMt  (!■  lncAti) 

Tyfi  M  MMHrthM 
WtIgM  ii  Rich 

Rt»H**i  TUM  (RmR  WMtA  Cf«) 


too  mv/^ 

25  mv  RMS  Mwimiim 
Approi.  30  K  ohms 
Approi.  20  K  Ohmt 


IVA  K  IVhi  » 

4-40  Studs  or  inserts 
Approi.  1.25 

0.01  sec.  for  15  K 
Sli.  Source  Imp. 

(12  cps  Comer  Frequei 


15  mv/|is 

5  mv  RMS  Meiimum 
1600  Ohms 

Approi.  10  R  Ohms _ 

Less  than  ±0.25  m* 

Over  Temp.  Range 

0.5%  Maximum 
Approx.  25%  (3rd  Harmonic) 

%ilil _ 

4-40  Studs  or  Inserts 
Approx.  I 

20  cps  for  10  K  Sig.  Source  Imp. 
25  cps  tor  20  K  Sig.  Source  Imp. 
(Both  Sig.  Windings  In  Series) 


115  V  @  400  cpt 
1000  Ohms 


10  mv/pa 

10  mv  RMS  Maximum 
1000  ohms 
Approx.  5  K  ohms 

±1  mO  Maximum 
Over  Temp.  Range 

0.5%  Maximum 
Approx.  30%  Ord  Harmonic) 
ixlxl  ~ 

4-40  Studs  or  Inserts 
Approx.  1.1 

5  cps  for  1  K  Sig.  Source  Imp. 
10  cps  for  5  K  Sig.  Source  Imp. 
20  cps  for  10  K  Sig.  Source  Imp. 


IMM  562-1  IMM  561-1  IMM  556-5 


1.0  V  RMS  10  KC  6  to  10  V  RMS  &  35  KC 


200  mv/MS 
30  mv  RMS  Maximum 
Approx.  70  K  Ohms 
Approx.  100  K  ohms 

±0.5 jt»  Maximum 
Over  Temp.  Range 

Approx.  0.5% _ 

Approi.  15%  {3rd  Harmonic) 

1  K  11/16  X  % _ 

4-40  Studs  or  Inserts 

0.75 _ 

70  cps  for  10  K  Sig-  Source  Imp. 
crime  Constant  Approi.  2  Milli¬ 
seconds) 


10  mv/^s 

10  mv  RMS  Maximum 
Approx.  40  K  Ohms 
Approx.  100  K  ohms 


11/16  X  1  X  % 
2-56  Studs 


4.2  mv/M 
20  mv  RMS  Maximum 
900  ohms  Each  Output  Wind. 
1000  ohms  Each  Output  Wind. 

±2  nM  Over  Temp. 

Range 

0.5%  Maximum _ 

Approx.  5%  (3rd  Harmonic) 
7/16xlHxlV<i 
4-40  Tapped  Holes 


Corner  Frequency  2  KC 
tor  Sig.  Source  Imp. 
of  Approx.  6  K  ohms 


Magnetic  Multiplying  Modulator  Model  MCM  515-1 


^  “vnrrnv  The  magnetic  multiplier  is  a 
miniaturized  magnetic  modulator 
specifically  designed  to  deliver  an 
analog  output  voltage  which  is  the 
continuous  product  of  two  vari¬ 
able  input  voltages.  One  of  these 
is  an  excitation  voltage  which  va¬ 
ries  over  a  pre  determined  range; 
in  this  case,  0  to  1  VRMS  400  cy¬ 
cles  per  second.  The  other  signal 
is  a  DC  current  which  varies  be¬ 
tween  0  and  ±400  na.  The  output  voltage  is  400  cycles 
AC,  and  is  always  in  phase  or  180°  out  of  phase  with 
the  variable  excitation  or  fixed  reference,  i.e.,  in  phase 

when  the  variable  amplitude _ 

DC  signal  is  positive,  and 
180°  out  of  phase  when  the 
DC  signal  is  negative.  The 
general  schematic  is  illus¬ 
trated  in  Fig.  1.  The  rela¬ 
tionship  between  variable 
alternating  supply  signal 
voltage  Eg,  variable  direct 
current  control  signal  E,.. 
and  the  alternating  load 
voltage  Ej^  having  a  sinus¬ 
oidal  wave  shape  is  denoted 
by  the  equation  — 

El  =  Constant  X  Eg  X  Ec- 


This  expression,  which  defines  the  fundamental  principle  of  the  four  quadrant 
MAGNETIC  MULTIPLYING  MODULATOR,  can  be  clearly  illustrated  by  linear  trans¬ 
fer  response  curve  families  as  shown  at  right,  in  Figure  2-A  and  Figure  2-B. 

(1)  Load  voltage  Ei.  as  a  function  of  alternating  supply  signal  volt¬ 
age  Eh  with  control  DC  signal  voltage  Ec  as  a  parameter. 

"  (2)  Load  voltage  Ei.  as  a  function  of  control  DC  signal  voltage  Ec 

with  alternating  supply  voltage.  Eh  as  a  parameter. 

With  linearity  response  curves  held  to  within  approximateiy  1  to  2%  of  theoretical 
straight  lines,  the  product  accuracy  of  the  fundamental  equation  will  be  within 
2  to  5%  of  the  theoretical  product. 


Amplitude 

Response 

Curve 


SPECIFICATIONS 

MODEL  MCM  515-1 

VarlBblt  ExcHstlBR  Carrier 
Veltage  aad  Freqaency 

Variable  AC  Signal 

0  to  1  V  RMS  400  Cps 

CMtril  SlfMl  WMliit 

DC  RttlitMC* 

DC  Signal  Winding 

Resistance  2650  olinis 

lupvt  Ctvtril  SlfMl  RMft 

Variable  DC  Signal  0  to  ±400  M 

Anplttafc  MMalatM 

AC  Outfit  lUaf* 

0  to  0.9  V  RMS 

(^  400  cps  Phase  Reversing 

Hall  Amflltifi  (Nfltu  luvul) 
RMS  at  Max.  AC  Excitatiaa 

S  ms  RMS 

Oatpat  lawtSaaea 

Approi.  3500  ohms 

Eittnul  Lead  (SRatsted) 

Approi.  25  K  obms 

Nall  Drift  (la  tanas  af  lapat 
SlfMl) -CS°C  ta  -|-1S$°C 

±2  pa  over  Tamperatura 

Range 

Hystarnls  (%  af  lapat 

Caatral  SigMl) 

0.5%  Maximum 

%  HaraiMic  Dlitartlaa  la 
Oataat  AC  MaPalataP  Eavtlap a 

Lass  than  5% 

Ovanll  DiaiHSiMt  (la  lacPtt) 

27/32  I  27/32  1 13/16 

Typt  af  Ptaaatlat 

4-40  Insert  or  Stud 

WalfPt 

Approi.  1  Ounce 

Figure  2-A 


•  PAJUMETER  y  - 

Amplitude 

Response 

Curve  V  ;  ' 


Figure  2-B 


Typical  "Mag  Mod”*  Applications  — Circuit  applications  for  MAGNETIC  MOD¬ 
ULATORS  include  algebraic  addition,  subtraction,  multiplying,  raising  to  a 
power,  controlling  amplifier  gain,  mechanical  chopper  replacement  in  DC  to 
fundamental  frequency  conversion,  filtering  and  low  signal  level  amplification. 

■  Consult  General  Magnetics  —  For  magnetic  amplifier  components  of  proven 
reliability.  These  dependable  instruments  are  widely  employed  in  automatic 
flight  systems,  fire  control,  analog  computers,  guided  missiles,  nticlear  equip¬ 
ment,  antennas,  gun  turrets,  commercial  power  amplifiers  and  complete  con¬ 
trol  systems.  Miniature,  subminiature.  s]fbndard  and  customized  types  available. 

I 


Call  or  write  for  new 
Brochure  102  on  "MAG 
MOD”  Miniaturized 
Magnetic  Modulators 
and  Magnetic  Multiply¬ 
ing  Modulators.  Please 
i  address  inquiries  on 
i  company  letterhead. 

GENERAL  MAGNETICS  •  INC 

135  BLOOMFIELD  AVENUE,  BLOOMFIELD,  NEW  JERSEY,  U.  S.  A. 


J&L  Comparators  are  ideally  suited  for 
inspection  of  printed  circuits— because  they 
provide  coordinate  measuring  facilities  cor¬ 
responding  to  the  method  by  which  circuits 
are  dimensioned. 

In  mating  the  printed  circuit  with  other 
components,  it  is  necessary  that  the  terminal 
points  be  located  accuratdy.  Also  —  to  assure 
a  uniform  flow  of  current  through  the  con¬ 
nectors,  the  drilled  holes  at  the  terminals  must 
be  centralized  within  the  circuitry. 

A  Comparator,  equipped  with  a  surface 
illuminator,  projects  a  reflected  image  to  a 
chart  having  radii  and  lines.  By  comparing 
the  image  of  the  drilled  holes  to  the  radii  on 
the  chart  the  size  and  location  oftheholesmay 
be  determined. 


True  precision  like  this  never  comes  cheap! 

Of  all  the  possible  areas  in  which  to  economize,  quality  inspection  is  the  least 
promising.  Why? 

Simply  because  the  kind  of  intensive  research,  painstaking  engineering  and  top- 
quality  manufacture  it  takes  to  produce  precision  inspection  equipment  like  the 
J&L  Comparator  just  CAN’T  be  offered  at  bargain-basement  prices.  On  the  other 
hand,  cheap  equipment  doesn’t  belong  in  the  same  league  with  a  J&L  Comparator 
when  it  comes  to  accuracy,  speed,  versatility  and  all-round  dependability.  When  it 
comes  to  true  precision  of  inspection,  a  cheap  comparator  can  prove  to  be  terribly 
expensive. 

J&L  Comparators  come  in  11  models,  both  bench  and  pedestal  type. 


""The  originator  of  machine  tool  standards  in  optical  inspection*'  * 

JONES  i  LAMSON 

JONES  &  LAMSON  MACHINE  COMPANY,  Dept.  710,  539  Clinton  Street,  Springfield,  Vt.,  U.S.A. 


Please  send  me  Comparator  Catalog  5700,  which  describes  the  complete  line  of  J&L  Optical  Comparators. 
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The  OH  MITE  “VT”  Series  Has 


EVERYTHING  YOU  WANT  IN 


OPEN  UNITS 


ENCLOSED  UNITS 


SPECIAL  FEATURES 


IMMEDIATE  DELIVERY 


1.8  amps, 
basic  Model 


4.75  amps, 


Tandem 
Combinations, 
VT2,  VTA,  VT8 


Motor  Driven, 
VT2,  VTA.  VT8 


From  Distributor  and  Factory  Stocks 


Thirty-eight  different  types,  including  individual  transformers,  two-in-tandem,  three-in-tandem,  cased,  low-voltage, 
single-phase,  three-phase,  fixed  mounting,  portable  and  accessories. 


CIRCLE  20  ON  READER  SERVICE  CARD 


A  ship’s  “eyesight”  needs  immediate  attention— a 
Lockheed  Electronics  service  engineer  swings  aboard 
on  a  breeches  buoy  to  make  on-the-spot  adjust¬ 
ments  that  keep  critical  electronic  systems  at  peak 
performance. 

Another  LEC  service  engineer  may  be  installing 
telemetry  equipment  at  a  missile  base;  while  still 
another,  ten  miles  up  in  the  stratosphere,  evaluates 
a  jet  bomber’s  ECM  system. 

These  LEC  experts  are  qualified  to  install,  test, 
modify  right  in  the  field,  evaluate  and  maintain  any 
equipment— made  by  any  manufacturer. 

Lockheed  Electronics’  highly  trained  specialists  rep¬ 
resent  a  new  concept  in  service  engineering.  An 


unusually  large  proportion  hold  advanced  degrees, 
and  LEC’s  Engineering  Services  Division  keeps 
them  all  constantly  abreast  of  the  latest  advances  in 
the  state  of  the  electronics  art. 

If  you  want  men  with  the  right  skills  and  full  knowl¬ 
edge  of  your  electronic  problem,  call  on  Lockheed 
Electronics,  Engineering  Services  Division. 


CAPABILITIES-ENOINECRING  SERVICES  DIVISION 

Maintenance  engineering 
Range  instrumentation  and  operation 
Equipment  modification  •  Instailation  engineering 
Training  programs,  manuals  and  materials 
Field  evaluation  •  Reliability  studies 


RUSHING  TO  A  RADAR’S  RESCUE 

Lockheed  Electronics  engineers  -  anywhere 
-service  every  make 
of  electronic  equipment 


\ 


■  ii'r. 


MINDING  THE  FUTURE 

cs 

COMPANY 


BNOINEERINO  SERVICES  DIVISION.  MBTUCHEN,  N.  J. 


OTHER  LEG  DIVISIONS:  military  systems  /  stavio  •  information  technology  •  avionics  and  industrial  products 


ENOINCCRS  AND  SCIENTISTS:  For  unique  poeitlon  advancement  opportunitiea, 
pleaae  contact  our  Profeealonal  Placement  Office  In  Plainfield,  N.  J. 
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ALL  UNITS  ACTUAL  SIZE 


FINANCIAL  ROUNDUP 


_  KOOLOHM  ‘  _  _ 

rioOlOMMV 

w 

KOOLbHM  V 

i  ..  4 


_  KOOLOHM  5 

\.  — m^.] 

/  KOOLOHM  ^ 


ukUHH 

INSULAe  SHELL 
P0WE|RESIST0RS] 

Sprague’s  Koolohm  Resistors  are  de¬ 
signed  to  meet  military  and  industrial 
requirements  for  insulated  power 
wirewound  resistors  that  will  per¬ 
form  dependably. 

New  axial-lead  Koolohm  con¬ 
struction  features  include  welded  I 
leads  and  winding  terminations.  Ex¬ 
clusive  Ceron®  ceramic-insulated  re-  | 
sistance  wire,  wound  on  special  ce¬ 
ramic  core  makes  possible  multilayer 
non-inductive  windings  and  extra- 
high-resistance-value  conventional 
windings.  Dense,  non-porous  ceram¬ 
ic  outer  shells  provide  both  humidity 
and  mechanical  protection  for  resist¬ 
ance  elements.  All  resistors  are  aged- 
on-load  to  stabilize  resistance  value. 

The  advanced  construction  of 
these  improved  Koolohm  Resistors 
allows  them  to  operate  at  “hottest 
spot”  temperatures  up  to  BSO^C. 

You  can  depend  upon  them  to  carry 
maximum  rated  load  for  any  given 
physical  size. 

Send  for  Engineering  Bulletin  7300 A 
for  complete  technical  data. 

SPRAGUE  ELECTRIC  COMPANY 

35  MorthoU  Street^  Nor^  Adorns,  Most. 


SPRDGUE 

THt  MARK  Of  RtLI  ABILITY 


KOOLOHM 


Martin  Plans  Stock  Split 


MARTIN  COMPANY  directors  have  ap¬ 
proved  a  two-for-one  stock  split  and 
increase  of  the  regular  quarterly 
cash  dividend  from  40  cents  per 
share  to  50  cents,  an  annual  divi¬ 
dend  of  $2.00  instead  of  $1.60.  The 
payments  will  be  made  on  Dec.  21. 
Also  recommended  by  company  di¬ 
rectors  is  an  increa.se  in  authorized 
shares  of  capital  stock  from  six  mil¬ 
lion  at  a  par  value  of  $1,  to  12  mil¬ 
lion  shares.  A  special  stockholder 
meeting  is  slated  for  Jan.  9.  If 
shareholders  approve  the  increase, 
the  company  will  issue  one  addi¬ 
tional  share  for  each  share  now 
outstanding. 

Avien  Inc.,  Woodside,  N.  Y.,  re¬ 
ports  annual  sales  for  fiscal  1960 
were  $5,041,000,  a  drop  from  the 
$7,749,000  of  1959.  Net  earnings 
were  also  lower,  standing  at  $189,- 
000  this  year  as  compared  with  last 
year’s  $301,000.  Per  share  earnings 
for  fiscal  1960  were  31  cents  as 
against  the  1959  figure  of  50  cents. 
Company  officials  say  their  gross 
sales  forecast  for  fiscal  1961  is  over 
$10  million. 

Electronic  Engineering  Co.  of 
California,  Santa  Ana,  announces 
consolidated  net  income  of  $192,000 
for  the  third  quarter  of  1960,  which 
ended  in  September.  Company 
officials  say  this  is  the  highest  quar¬ 
ter  in  company  history.  After  tak¬ 
ing  losses  sustained  during  the  first 
quarter  of  this  year  into  account, 
cumulative  earnings  for  the  nine- 
month  period  were  42  cents  a  share 
on  357,462  shares  outstanding. 
Sales  for  the  third  quarter  were 
$1,629,000,  as  compared  with  $1,- 
324,000  in  the  same  period  of  1959, 
This  is  an  increase  of  23  percent. 
Net  income  was  up  76  percent  with 
$193,000  reported  for  the  period. 
For  the  same  segment  of  1959  net 
was  $109,000. 

Total  assets  for  Texas  Instruments 
Incorporated  after  depreciation 
are  expected  to  be  about  $120  mil¬ 
lion  by  the  end  of  this  year,  accord¬ 


ing  to  company  president  P.  E. 
Haggerty.  This  will  be  a  rise  of 
$27  million  over  the  1959  figure. 
ALso  expected  is  a  rise  in  the  rate  of 
return.  Last  year,  this  rate  was  10 
percent.  This  year,  it  is  expected  to 
be  13.7  percent.  Other  estimates 
are  that  net  earnings  after  taxes 
and  preferred  dividends  will  stand 
between  $15,250,000  and  $15,750,- 
000,  or  approximately  $3.90  to  $4.00 
a  share.  Net  earnings  after  taxes 
in  1959  were  $14,143,000  or  $3.59 
a  share. 

Century  Geophysical  Corp.,  Tulsa, 
Okla.,  and  its  subsidiary.  Century 
Electronics  and  Instruments,  an¬ 
nounce  quarterly  sales  for  the  pe¬ 
riod  ended  Sept.  30,  this  year  w'ere 
$1,833,851,  of  which  the  electronics 
subsidiary  contributed  $834,656. 
Income  for  the  quarter  before  taxes 
amounted  to  $123,661.  About  59 
percent  of  quarterly  sales  were  de¬ 
rived  from  commercial  sources,  ac¬ 
cording  to  T.  A.  Manhart,  company 
president. 

The  remaining  41  percent  was 
derived  from  contracts  relating  to 
national  defense. 

Telautograph  Corp.,  Los  Angeles, 
has  filed  with  Securities  and  Ex¬ 
change  Commission  seeking  regis¬ 
tration  of  shares  of  common  stock 
for  subscription  by  present  share¬ 
holders.  The  number  of  shares  and 
subscription  terms  will  be  an¬ 
nounced  later.  Baird  &  Co.,  Richard 
J.  Buck  &  Co.  and  Chace,  Whiteside 
and  Winslow  are  listed  as  principal 
underwriters.  Funds  from  the 
stock  sale  will  be  used  for  expenses 
relative  to  development  of  new  fac¬ 
simile  gear  compatible  with  com¬ 
mon  carrier  analog  subset  equip¬ 
ment.  A  portion  of  the  proceeds 
will  be  used  for  debt  retirement. 

Bowmar  Instrument  Corp.,  Ft. 
Wayne,  Ind.,  reports  record  sales 
and  earnings — up  more  than  60  per¬ 
cent  over  last  fiscal  year.  Sales  this 
year  were  $5,411,822,  as  against 
last  year’s  $3,344,482.  Earnings 


24  CIRCLE  24  ON  READER  SERVICE  CARD 


electronics 


were  $323,664,  up  61  percent  from 
1959’s  $201,220.  Per  share  earnings 
for  this  fiscal  12-month  period  were 
85  cents  based  on  379,560,  as  com¬ 
pared  with  63  cents  in  fiscal  1959 
based  on  $319,800  shares  outstand¬ 
ing.  E.  A.  White,  company  presi¬ 
dent,  says  a  two-for-one  stock  split 
will  be  voted  at  the  annual  stock¬ 
holders  meeting  slated  for  next 
Tuesday, 

Arco  Electronics,  New  York,  which 
became  listed  on  the  American 
Stock  exchange  last  month,  reports 
sales  of  $2,530,221  for  the  fiscal 
year  ended  Sept.  30.  Net  income 
for  the  period  was  $280,304,  or  33 
cents  per  share  on  845,000  shares 
outstanding.  The  company,  which 
recently  became  publicly  owned, 
changed  the  date  of  its  fiscal  year 
in  1959.  Because  of  this,  sales  and 
earnings  figures  for  the  previous 
year  were  calculated  on  a  projection 
of  the  first  nine  months  of  1959. 
These  indicated  a  total  proforma 
profit  for  the  year  ended  Sept.  30, 
1959  of  $168,121,  or  21  cents  a 
share  on  sales  of  $1,999,309.  Sales 
for  this  current  fiscal  year  amounted 
to  $2,530,221. 


25  MOST  ACTIVE  STOCKS 

WEEK  ENDING  NOVEMBER  25.  I960 
SHARES 


(IN  lOO’S)  HIGH 

LOW 

CLOSE 

Aaipei 

2,286 

2614 

2274 

2374 

Uai«  Caatrals 

1,032 

16 

1474 

1574 

Traasitraa 

936 

35V« 

3374 

3574 

StaaSarS  Ktllsmaa 

762 

2474 

2274 

24 

Martia 

715 

61V5 

5774 

6174 

tea  Tel  t  EItt 

659 

26!Mi 

2674 

2674 

latT  Tel  S  Ttl 

587 

4274 

4074 

427/4 

RCA 

545 

57H 

53H 

5774 

tea  Elactric 

537 

78H 

7574 

7774 

Sparry  RaaS 

537 

19Mi 

1874 

187/4 

Llttsa  lad 

501 

89 

8374 

89 

Matar 

490 

8V4 

674 

774 

tea  Dyaaaiics 

477 

42 

3874 

42 

LackkaaS 

394 

27>4 

2674 

2774 

Variaa  Assac 

379 

48V4 

4474 

477/4 

tea  lastr 

353 

3974 

3774 

3974 

Baraas  Eag 

332 

40V2 

3474 

3974 

Afca  Carp 

325 

1374 

1374 

1374 

Callias  RaPia 

310 

5174 

4774 

5174 

Wastiafkaaia 

307 

50 

4874 

4974 

Pkiica 

304 

1874 

1774 

1774 

Elac  t  Mas  lat 

276 

6V4 

6 

674 

Barraatks 

246 

2874 

2772 

28 

Raavas  SaBcrft 

239 

6H 

674 

674 

Raytkaaa 

238 

34 

3274 

34 

The  above  figures  represent  sales  of  elecuooics 
srocics  on  the  New  York  and  American  Stock 
Exchanges.  Listinn  are  prepared  exclusively  for 
Elbctkonics  by  Ira  Haupt  Be  Co.,  investment 
bankers. 
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belief  ils 
for  YOU 
id  ill 

trio  Idhs'^ 

D  -  I  N 

eoiieepl 


By  designing-in  trio  miniature  panel- 
mounting  instruments  into  operating 
and  testing  equipment,  you  .  ,  . 

•  customize  both  your  test  set-up 
and  instruments  I 

•  save  space  (overage  trio  model 
is  4  '  X  4  '  X  4") 

•  save  tirne;  at-a-glance  sequential 
or  continuous  monitoring 

•  save  money:  exclude  unnecessary 
Instrument  functions,  ranges 

•  moke  monitoring  foolproof:  read 
"go  no-go"  by  switching 

•^mprove  testing  efficiency  and 
system  reliability 

•  increase  overall  design  freedom 


V 

'■ 

^  — '^l 

.$m 

1  ’ 

•  • 

3  •xtornol  ktslru 


m«ntt  w«r«  uMd  to  tn«a*uro  AC 
and  DC  vohogos  .  .  .  cluttorod. 


lodiowt,  wostoful,  swbioct  to  orror. 


3  trie  VTVMi  into- 


grolly  bwilt-in  now  oro  always  on 


hand  ta  moosuro  just  tho  para 


motors  yow  dosignoto. 


3  ways  you  can  use  Trio  Labs'  pioneer  know-how 


1.  choose  from  trio's  complete  line  of  "standard"  models. 

2.  select  o  "special"  already  produced  —  and  you  save 
the  engineering  time  and  money  that  went  into  it. 

3.  consult  us  for  design  specific  to  your  own  needs. 


Cnpinoorinp  Guido  to  Oopt.  E-12 


TRIO  LABORATORIES.  INC..  PLAINVIEW.  L.  I..  NEW  YORK 


In  research ... 

A  Model  906  Honeywell  Visicorder  wrote  this 
record  of  pressure  fluctuations  . . .  "buzz”  . . .  for 
engineers  at  the  NASA  Lewis  Flight-Propulsion 
Laboratory  in  Cleveland.  "Buzz”  is  an  unsteady 
variation  in  the  pressure  and  airflow  character¬ 
istics  of  a  supersonic  aircraft  or  missile  inlet. 
These  Visicorder  studies  defined  the  buzz-free 
operating  limits  of  the  inlet,  and  provided  the 
designers  with  structural  load  information  in 
case  the  inlet  were  inadvertently  caused  to  oper¬ 
ate  on  buzz  during  flight.  This  load  information 
is  vital,  for  inlet  buzz  can  result  in  fluctuating 
structural  loads  of  the  order  of  1000  psf . . .  loads 
which  could  cause  structural  failure  of  the  inlet 
and  loss  of  the  airplane.  Visicorder  records  such 
as  this  have  played  an  important  role  in  the  de¬ 
sign  of  inlet  control  systems. 


Inlfft*  diseHaK9« 
pr««sur*  ^ . 


lnl«1- 

dviay  flmd 


Prmmsorm  «»<■ 
Intel-  tiiroct-f- 


In  medicine... 

This  directly-recorded  Visicorder  chart  has  told 
the  scientists  of  the  U.  S.  Public  Health  Service 
Occupational  Health  Program  an  important 
story  about  uneven  alveolar  ventilation  in  the 
human  lung  during  a  single  breath  of  oxygen. 
In  these  lung  function  tests,  the  Visicorder 
measured  anatomic  dead  space  and  abnormali¬ 
ties  in  the  distribution  of  inspired  gas  in  the 
alveoli  of  the  lungs.  The  subject,  under  test,  in¬ 
haled  100%  oxygen  to  dilute  nitrogen  in  the 
lungs.  The  Visicorder  recorded  the  volume  and 
the  nitrogen  percent  of  the  exhalation.  In  these 
and  in  hundreds  of  other  scientific  and  industrial 
applications,  Visicorders  are  bringing  about  new 
advances  in  product  design,  computing,  control, 
rocketry,  nucleonics  and  production. 

For  information  on  applying  the  unlimited  useful¬ 
ness  of  the  Visicorder  to  your  specific  problems,  phone 
your  nearest  Honeywell  Industrial  Sales  Office. 


M-  ®/ 

^  ■^eUjokd 

^  •Km. 


5 


Tb*  Hmrywell  Vitictnirr 
previdts  iHsUitly-TtadsbU, 
Ugk-unsilivity  data  at freqatncits 
Jnm  DC  to  SOOO  CPS. 

Tbtrt  art  modth  with  8,  14, 
or  36-cbanntl  capacititu 


Visicorder  records  2/i  actual  the. 


Honeywell 


Rtferenct  Data:  Write  for  spedfications  on  Vlsicorden  906B,  1108  and  1012. 

Minneapolis-Honeywell  Regulator  Co.,  Industrial  Products  Group,  Heiland  Division,  5200  E.  Evans  Ave.,  Denver  22,  Colorado 
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Link  Division  of  General  Precision,  Inc.  specified  ITT  capacitors  for  this 
vital  portion  of  its  Tracer  Identification  and  Control  System,  which  de¬ 
mands  utmost  reliability  and  long  life  expectancy  from  every  component. 


TOTAL  PROCESS  CONTROL  AND  DISCIPLINED  PRODUCTION  DELIVER 


HIGH-RELIABILITY  WET-ANODE 
TANTALUM  CAPACITORS  FROM  ITT 


ITT  wet-anode  tantalum  capacitors  meet  MIL-C-3965B— a  fact  proved  by  independent 
laboratory  qualifications  tests  on  ITT  capacitors.  The  reliability  and  long  life  expectancy 
of  these  competitively-priced  capacitors  are  direct  results  of  ITT’s  total  process  control  and 
disciplined  production  procedures,  above  and  beyond  testing  standards  more  stringent  than 
normal  industry  practice— and  backed  by  ITT’s  world-wide  facilities  and  experience. 


IN  STOCK  AT  ITT  DISTRIBUTORS: 

•  TWO  TYPES  — M-Type  and  P-Type,  for  applications  from  —55  to 
85  and  125  C.  respectively 

•  29  VALUES— from  1.75  to  330  mfds  over  a  working  voltage  range 
to  125  VDC  and  maximum  surge  voltages  to  140  VDC 

•  coHiPACT  AND  RUGGED— sintered  tantalum  slug  in  fine-silver  cases 
for  2000-hour  life  at  maximum  temperature  and  working  voltage 

•  GUARANTEED  — to  80,000  ft.  and  accelerations  of  20  G’s  with  a 
0.1  in.  excursion  in  50-2000  cps  range 

•  LONG  STORAGE  LIFE  — tantalum-oxidc  dielectric  is  completely 
stable;  assures  trouble-free  operation 


COMPONENTS  DIVISION 

iuntiiDTioiiiii  nupitoiic  mo  nuotAn  coiraitTion 

•IS  SAN  ANTONIO  1*0.,  PALO  ALTO.  CALIF. 


Phone  these  ITT-CD  Capacitor  Sales  Offices: 

Albuquerque  . AX  0-0013  let  Angeles  .. 

Boston  . CA  7-2900  Miami  . 

Chicago  . SP  7-22S0  Minneapolis  . 

Cleveland  . . . 60  S-3080  New  York  _ 

Dallas . EM  M76S  Philadelphia  .. 

Dayton  . BA  8-S493  PhoenU  . 

Denver  . KE  4-5091  Rochester  . . . 

Detroit  . TO  8-3322  San  Francisco  . 

Fort  Wayne  . HA  0641  Seattle  . 

Kansas  City  . JE  1-5236  St.  Louis  . 


.HI  8-6325 
Ml  4-3311 
WE  9-0457 
.10  5-1820 
.TO  8-3737 
WH  5-2471 
..FI  2-1413 
.lY  1-7321 
MA  2-5433 
.EV  2-3500 


COMPLETE  SPECIFICATIONS  ON  ITT  wet-  and  solid-anode 
tantalum  capacitors  are  available  on  request.  Write  on  your 
letterhead,  please,  to  the  address  below. 

ENGINEERS:  Your  ITT  representative  has  a  complete  set 
of  qualifications  and  quality  control  tests  for  your  inspection. 


/ 


the  strong  case  for  Centricores’ 


C 


When  you’re  considering  megnetic  cores 
it  psys  to  get  down  to  cases.  The  sturdy 
aiuminum  case  for  Centricores  assumes 
speciai  importance  where  impact,  vibration, 
heat  or  mechanicai  pressure  couid  cause 
troubie  in  a  controi  ioop  you’re  designing,  or 
where  you  want  to  miniaturize  an  inductive 
component. 

The  case  is  ruggediy  rigid,  so  that  you  can 
apply  your  circuit  windings  without  danger  of  dis¬ 
torting  the  core’s  magnetic  properties.  And  the  case 
is  absolutely  leakproof.  You  can  vacuum-impregnate 
Centricores  without  danger  of  their  damping  oil 
leaking  out  or  foreign  matter  leaking  in.  The  tightly 
sealed  case  also  guards  against  leakage  in  applications 
where  high  ambient  temperatures  are  present,  or 
where  Centricores  are  us^  in  rotating  equipment. 


A.GTVEXIC 

/  exa.es 


Horn’s  a  tip  on  miniaturization.  The  rugged 
design  of  the  Centricore  case  permits  use  of  a  thinner 
gage  aluminum  that  shaves  fractions  of  an  inch  ofif 
their  size — fractions  that  can  add  up  to  precious 
inches  where  you  want  to  scale  down  component 
dimensions.  Centricores  are  the  slimmest  magnetic 
cores  on  the  market. 

Cantricoras  ara  tha  most  uniform.  They 
give  the  exact  performance  you  want,  from  core  to 
core  and  lot  to  lot.  Their  remarkable  consistency  in 
insulation,  dimensions,  squareness,  thermal  stability 
and  gain  is  the  product  of  unique  quality  controls 
that  begin  with  the  very  selection  of  raw  materials 
and  extend  through  final  testing. 

Writa  for  completa  data.  Centricores  are  avail¬ 
able  from  stock  from  our  East  and  West  Coast 
plants  in  all  standard  sizes  and  magnetic  qualities, 
and  in  both  aluminum  and  phenolic  cases.  We  will 
match  them  within  5  per  cent  over  the  entire 
voltage-current  loop,  in  sets,  units  or  in  multiples 
up  to  twelve.  Write  for  detailed  specifications  today. 


Magnetic  Metals  Company 

Hayes  Avenue  at  21st  Street,  Camden  1,  N.J. 

853  Production  Place,  Newport  Beach,  California 
transformer  laminations  •  motor  laminations  •  tape-wound  cores 
powdered  molybdenum  permalloy  cores  •  electromagnetic  shields 
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MARKETING 


Another 

electromechanical 


problem  solved  by 
AiResearch 


This  ram  air  scoop  is  another 
example  of  AiResearch’s  ability  to 
design  and  integrate  structural  and 
electromechanical  systems  for  con* 
trol  functions. 

Through  its  use,  air  is  provided 
for  emergency  cabin  pressurization 
and  the  cooling  of  electronic  com¬ 
ponents.  The  unit  is  composed  of  a 
retractable  aluminum  ram  air 
scoop,  extended  and  withdrawn  by 
a  400  cycle  rotary  actuator,  a  self- 
contained  350  watt  heating  element 
and  an  integral  check  valve. 

The  most  experienced  company 
in  the  development  and  production 
of  control  systems  for  airborne  and 
ground  use,  AiResearch  has  the 
ideal  facilities  and  know-how  to 
handle  problems  concerning  elec¬ 
tromechanical  systems  and  com¬ 
ponents  of  all  types  for  aircraft, 
ground  handling,  ground  support 
and  missile  systems. 

OTHER  ELEaROMECHANICAL 
COMPONENTS  AND  SYSTEMS 

AC  and  DC  Motors,  Generators  and 
Controls  *  Static  Inverters  and  Con¬ 
verters  *  Linear  and  Rotary  Actuators  * 
Power  Servos  *  Hoists  *  Temperature 
and  Positioning  Controls  *  Sensors  * 
Programmers  *  Missile  Launchers  • 
Radar  Positioners  *  Power  Supplies  * 
Williomsgrip  Connectors 

_  Your  inquiries  or*  invited. 

TMK  CO«»OflJmOM 

fliPesearcIi  Manufacturing  Division 

Los  Angeles  45,  Califomia 


Canada  Consumer  Sales  Dip 


CANADA’S  pre.sent  population  of 
some  17i  million  is  now  being 
served  domestically  by  almost  200 
electronics  companies  according  to 
information  from  the  electronics 
branch  of  the  Dominion’s  Depart¬ 
ment  of  Defense  Production. 

Present  industry  surveys  of  Ca¬ 
nadian  consumer  electronics  indi¬ 
cate  that  about  80  percent  of  all 
the  nation’s  homes  have  television, 
with  even  greater  saturation  for 
radios.  Although  no  present  alarm 
exists  that  tv  sales  will  fall  off  or 
remain  at  present  levels,  indications 
are  that  many  manufacturers  would 
appreciate  the  increased  sales  that 
could  come  about  if  official  circles 
showed  more  interest  in  color  tv. 

During  1959,  Canadian  sales  of 
television  receivers  were  405,006. 
Heaviest  sales  were  in  the  province 
of  Ontario  which  accounted  for 
154,256,  followed  by  Quebec  with  a 
total  of  92,015.  The  less  densely 
populated  regions  had  lower  totals, 
with  Newfoundland  having  the  low¬ 
est  score,  8,858.  These  figures  are 
for  the  entire  12-month  period  of 
last  year  as  compiled  by  the  Do¬ 
minion  Bureau  of  Statistics. 

Although  complete  figures  for 
1960  are  not  yet  available,  .some 
comparisons  may  be  drawn  from 
Dominion  statistics  for  the  eight 
months  ended  Aug.  31,  this  year. 
Total  television  receiver  sales  were 
183,393.  The  same  provinces  ac¬ 
counted  for  the  highest  sales  this 
period  as  they  did  last  year.  On¬ 
tario’s  figure  was  67,864,  Quebec’s 
49,771.  Once  more,  lowest  sales  were 
in  Newfoundland  where  3,787  sets 
were  sold  for  the  year.  Sales  in 
other  provinces  were:  Nova  Scotia 
— 8,444;  New  Brunswick  and  Prince 
Edward  Island — 6,383;  Manitoba — 
11,807;  Saskatchewan — 8,369;  Al¬ 
berta — 13,419;  and  British  Colum¬ 
bia— 13,549. 

Statistics  on  radio  sales  for  1959 
show  a  total  of  770,000  receivers 
sold  in  the  12-month  period.  Of 
these,  360,051  were  home  sets,  103,- 
437  were  portables  and  239,580 
were  auto  radios.  In  addition,  67,- 
217  radio-phonograph  combinations 
were  sold. 


For  the  first  eight  months  of  this 
year  403,306  radio  receivers  were 
sold;  169,402  were  home  units,  59,- 
681  were  portables.  There  were 
145,757  auto  radios  sold,  and  28,466 
radio-phonograph  combinations. 

In  all  radio  categories  this  year, 
Ontario  accounted  for  highest  sales 
for  the  eight-month  period  with  a 
total  of  214,823.  Quebec  followed 
in  .second  place  with  a  total  of 
89,323. 

Record  players,  including  ampli¬ 
fiers,  reached  a  total  of  196,725 
units  during  1959.  The  Dominion 
figures  for  this  category  of  con¬ 
sumer  electronics  took  into  account 
only  those  domestically  produced. 
For  the  first  eight  months  of  this 
year,  total  record  player-amplifier 
combinations  were  85,004,  also  lim¬ 
ited  to  those  of  domestic  origin. 

Going  back  two  years  to  1958, 
Canadian  statistics  on  radio  tube 
production  indicate  that  17,398,429 
receiving  tubes  were  produced  in 
the  country,  for  a  value  approach¬ 
ing  $12i  million.  In  the  same  year, 
7,762,119  tubes  were  imported  at  a 
value  of  $7,423,459.  Last  year,  Can¬ 
ada  produced  18,124,579  receiving 
tubes  valued  at  $11,963,968,  indi¬ 
cating  a  drop  in  unit  cost  due  to 
rising  production  volume.  During 

1959,  imports  of  receiver  tubes  rose 
over  the  preceding  year  to  9,167,653 
at  a  dollar  figure  of  $7,827,214. 

For  the  first  eight  months  of 

1960,  Canadian  officials  say  the  na¬ 
tion  produced  8,822,250  receiver 
tubes  worth  $6,624,715  as  against 
4,304,640  units  imported  for  a  value 
of  $3,277,941. 

Television  picture  tube  produc¬ 
tion  for  the  January-to-August  pe¬ 
riod  of  this  year  came  to  464,594 
units  of  which  398,008  were  shipped 
for  a  sales  total  of  $7,426,766. 

These  figures  do  include  rebuilt 
tv  tubes. 

Creation  of  a  nation-wide  chain 
of  associated,  franchised  stores  to 
distribute  electronic  parts,  high 
fidelity  components  and  allied 
products  was  announced  by  Robert 
Laub,  vice  president  of  Lafayette 
Radio  Electronics  Corp.,  Jamaica, 
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FIGURES  OF  THE  WEEK 


TtodiKtran 
Wfekof  )Mt 


SOUKI  (It 


NEW  DYKOR* 

'servo-spool’  paper  tape  handler 

The  new,  high  speed  "servo-spool”  Bi-directional 
Paper  Tape  Handler  operates  at  speeds  to  400 
characters  per  second  using  8'  reels.  Fast  rewind. 

Used  with  uni-directional  Dykor  3500  or  bi-direc¬ 
tional  B3500  Perforated  Tape  Reader.  Write  for  details. 


ALBERTSON,  NEW  YORK  •  PHONE  HT  4-1000 


:t{ r-:sf  |;i  •'  .g ^ 


ON  DISPLAY  AT  EASTERN  JOINT  COMPUTER  CONFERENCE 


CIRCLE  31  ON  READER  SERVICE  CARD  31 


X.  Y.  It  will  mark  the  first  time 
that  distribution  through  associate 
stores  has  been  undertaken  in  this 
field. 

The  decision  came  as  the  result 
of  successful  test  programs  in 
Trenton,  N.  .1.,  and  Waterbury, 
Conn.,  which  were  initiated  sev¬ 
eral  months  ago. 


MARKETING  APPOINTMENTS 
.  .  .  Steven  Rerck  appointed  Man¬ 
ager  of  Marketing  Services  at 
Motorola  Inc.  Semiconductor  Prod¬ 
ucts  Division,  announces  R.  H. 
Rudolph,  Manager  of  the  Market¬ 
ing  organization.  .  .  .  The  appoint¬ 
ment  of  Charles  F.  Thomas  to 
newly  created  post  of  Manager  of 
Marketing  and  Planning  for  Radio 
Corporation  of  America  was  an¬ 
nounced  by  D.  Brainerd  Holmes, 
Manager  of  RCA  Major  Defense 
Systems  .  ,  .  Duane  Manning  ap¬ 
pointed  the  new  Marketing  Man¬ 
ager  for  Elgin  National  Watch 
Company’s  Electronics  Division, 
manufacturers  of  relays  in  Bur¬ 
bank,  Calif,  is  announced.  His  re¬ 
sponsibilities  will  cover  all  mar¬ 
keting  functions,  including  sales, 
advertising  and  market  re.search. 
.  .  .  Richard  A.  Fletcher  has  been 
appointed  Corporate  Planner-Mar¬ 
ket  Research  at  Lockheed  Elec¬ 
tronics  Co.,  in  Plainfield,  N.  J. 
.  .  .  Election  of  J.  Gilbert  Nettle- 
Ion,  Jr„  vice  president,  director  of 
marketing,  for  ITT  Federal  Divi¬ 
sion,  Clifton,  N.  .1.,  and  ITT  Lab¬ 
oratories,  Nutley,  N.  J.,  is  re¬ 
ported. 


IWHEN  EVERY  BIT  COUNTS 


■« 


Ar'  p'^ 


20  TO  30  VOLTS  DIRECT  CURRENT 


TIMING  FOR  RELIABILITY  of  systems,  sub  systems  and  modules 
is  accurate,  dependable  with  Houston  Fearless  "Alert”  sub-mini¬ 
ature  Elapsed  Time  Indicators.  Measure  life  expectancy,  provide 
operational  warnings  to  prevent  overuse  failure.  Tested  for  severe 
environmental  use.  Exceeds  MIL-E-5272C.  1,000  and  10,000  hour 
models.  Weight,  2  oz.,  1"  dia.,  IVi"  depth.  Write  for  specifications. 


HOUSTON  FEA.FILESS 

mvisloy:  o/-' //or '.vyyav  i'i-:Ani.Kss  oo/</Y//r.A7'/oA' 
11801  West  Olympic  Blvd.,  Los  Angeles  64.  California 


it’s  read 
more 
by  all  4! 

electronics  magazine  covers  engi¬ 
neering  and  technically  interpreted 
market  trends  every  week.  Govern¬ 
ment,  military  and  economic  devel¬ 
opments,  new  applications,  and  tech¬ 
nical  data  you’ll  want  to  file  and  keep. 
Subscribe  now  and  read  it  first  (don’t 
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Microwave  Component  News  from  SYLVANIA  O’ 


1 

1  ■  -  -  ’’  '  “ 

Ka-band  magnetron 

Designed  for  missile  and  a 
H  ^  ping,  surveillance,  drones,  f 

Ka-band  unit  operates  at 

^  pressurization  or  potting  c 

I  [  yUT  n  1.  are  eliminated  by  a  uniqu( 

^  port  design.  The  tube  with! 

2000  cycles),  and  meets  m 
hcations.  It  is  extremely  lig 
A  JLJL  V  making  it  one  of  the  lighten 


Sylvania’s  new  XM-4218 
%  actual  size 


Designed  for  missile  and  airborne  applications . . .  map>- 
ping,  surveillance,  drones,  Are  control . . .  this  25  kilowatt 
Ka-band  unit  operates  at  33,000  ft.  without  capsule 
pressurization  or  potting  compound.  Corona  problems 
are  eliminated  by  a  unique  new  ceramic  cathode  sup¬ 
port  design.  The  tube  withstands  10  G  vibration  ( 50  to 
2000  cycles),  and  meets  military  environmental  speci¬ 
fications.  It  is  extremely  light  in  weight  ( approx.  4  lbs. ) 
making  it  one  of  the  lightest-weight  medium  power  Ka- 
band  tubes.  Engineering  samples  are  available. 


. .  .with  matching  waveguide  window 


WG-4223 

actual  size  %  "  x  " 


Made  to  operate  with  the  new  Ka-band 
XM-4218  is  WG-4223 ...  32  to  37  kmc . . . 
50  kilowatt  peak  power  and  1.10  VSWR. 
It  withstands  35  psig. 

This  is  one  of  29  Sylvania  waveguide 
windows  covering  frequencies  from  2.6 
to  37  kmc.  Both  glass  and  mica  windows 
are  available.  In  addition  to  existing 
units,  new  types  can  be  designed  to  spe¬ 
cific  requirements  for  applications  from 


pressurized  radar  systems  to  microwave 
links. 


For  more  information  on  these  and  other 
units  in  Sylvania’s  extensive  line,  wire  or 
phone  your  nearest  Sylvania  tube  sales 
office,  or  contact  Sylvania  Microwave 
Device  Operations  (formerly  Special 
Tube  Operations),  1891  East  Third  St., 
Williamsport,  Pa. 


SYLVANIA 


SaisM^ry  of  GENERAL  TELEPHONE  &  ELECTRONICS 


December  9,  1960 


CIRCLE  33  ON  READER  SERVICE  CARD  33 


RECENT  RAYTHEON  DEVELOPMENTS 
IN  MICROWAVE  FERRITE  DEVICES 


BROADBAND  COAX  ISOLATORS  FOR  L&S  BANDS 


TYPICAL  SPECIFICATIONS 


lcLM3 

lcSM2 

Frequency  range 

1,250-1,600  me 

2,000-4,000  me 

Isolation 

Minimum 

Maximum 

20  db 

40  db 

20  db 

31  db 

Insertion  loss 
Minimum 
Maximum 

.8  db 

1.0  db 

1.3  db 

2.0  db* 

Power 

Peak 

Average 

10  kw 

25  watts 

5  kw 

5  watts 

VSWR 

Minimum 

Maximum 

1.10 

1.25 

1.02 

1.25 

1  Weight  (max.) 

3.8  lbs. 

2.25  lbs. 

1  Max.  dimension 

12  in. 

9.8  in. 

Connectors 

Type  N 

Type  N 

*1.0  db  over  narrow  band. 


NEW  COMPACT  DEVICES 
PROVIDE  MINIMUM  ISOLATION 
OF  20  DB  OVER  EXTENDED  BANDS 

A  single  Raytheon  L-band  coaxial  ferrite  isolator  now 
covers  the  full  frequency  range  from  1,250  through 
1,600  me  while  its  S-band  sister  covers  the  band 
from  2,000  to  4,000  me. 

The  new  units,  designated  IcLM3  and  IcSM2,  open 
new  design  possibilities  in  L  and  S  band  equipment. 
Where  performance  over  narrow  frequency  ranges  is 
specified,  increased  isolation  is  possible  with  either 
unit. 

To  learn  more  about  this  significant  development  or 
other  important  Raytheon  advances  in  microwave 
ferrite  devices,  please  write,  stating  your  particular 
area  of  interest,  to  the  address  below. 


THE  MOST  MODERN  FACILITY  devoted  exclusively  to 
microwave  ferrite  device  and  materials  development,  testing 
and  production. 

RAYTHEON  COMPANY 
SPECIAL  MICROWAVE  DEVICE  OPERATIONS 
WALTHAM  INDUSTRIAL  PARK 
WALTHAM  S4,  MASSACHUSETTS 

In  Canada,  contact  Raytheon  Canada,  Ltd. 

P.  O.  Box  152,  Waterloo,  Ontario 
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RATED  WORKING  VOLTAGE  (DC) 


AWBIENT  TEMPERATURE  ‘C 


±1  OTHEI 


033-fta4 


Conforms  to 
MILC11015B. 

Styles  CK-50  and  CK  Sl 


Tifp* 


The  unique  construction  of  AIlen-Bradley  ceramic  en- 
^oased,  ceramic  disc  capacitors  assures  the  ultimate  in 
miability  and  performance  at  all  times!  They  will 
Mper  exhibit  erratic  changes  in  capacitance  and  are 
from  catastrophic  failures  by  open  or  short  circuit- 
r  rn  when  operated  continuously  at  the  maximum 
voltage  of  500  volts  d.c.  in  150*C  ambient. 

YThese  A-B  capacitors  have  a  tough  ceramic  encase- 
mat'^that  provides  unusual  dimensional  uniformity 
andWechanical  strength.  There  is  no  “boiling  out”  at 
higFi\  temperatures — and  no  “run-down”  on  leads  to 
caumspldering  problems. 

W^gri^  superior  performance  in  all  respects  is  the 
primd 'consideration,  you  owe  it  to  yourself  to  insist 
Oeramic  encased,  ceramic  disc  capacitors.  For 
full  dc^ilp  send  for  Technical  Bulletin  5400D,  today. 


ALLEN -BRADLEY 
CERAMIC  ENCASED 

Ceramic  Disc 

CAPACITORS 

operate  continuously  at  rated 
voltage  in150°C  ambient  temperatures 


C  IC(CK50) 

0.250 

Capacitancas  Irani 

2.2  to  S60  mml 

0.340 

C  36  (CK  $1) 

0.375 

CapKitancas  from 

0.630 

CM  to  3300  mml 

*This  "disUnct"  it  moasurtd  wMrt  tk*  loads 
coma  out  of  tka  carainic  casa. 


ALLEN -BRADLEY 


Quality 

Electronic 

Components 
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The  North  RVF  Switch  is  more 
than  a  component— it  becomes  a 
tool  in  the  hands  of  the  imagina¬ 
tive  design  engineer,  giving  him 
maximum  flexibility  in  circuit  ap¬ 
proach  coupled  with  reliable  serv¬ 
ice,  long  life,  positive  action  and  a 
minimum  of  simple  maintenance. 

Any  combination  up  to  30  inputs 
and/or  outputs  per  bank  level  and 
up  to  6  levels  with  single  wiper  or 
15  points  per  level  and  12  levels 
with  double  wiper  for  application 
in  control  circuits  and  systems 
involving  selection,  sequential 
operation,  scanning  or  totalizing. 

The  North  RVF  Switch  can 
be  a  tool  in  your  hands— write 
today  for  full  technical  and 
specification  data. 


ELECTRONICS  DIVISION 

NORTH  ELECTRIC  COMPANY 

6412  SOUTH  MARKET  STREET  *  GAUON,  OHIO 
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Ling-Temco  Electronics,  Inc.,  is  pleased  to  announce  the  establishment  of  a  new 
Micromodular  Components  Division.  This  division  is  housed  in  a  new  22,000  square 
foot  modern  plant  at  Anaheim,  California.  The  staff  comprises  a  corps  of  industry- 
qualified,  applications-minded  engineer-scientists  intimately  familiar  with  the 
stringent  performance  and  high  reliability  requirements  imposed  by  today’s 
“Electronic  Systems  Manufacturers.’’  This  newest  Division  will  specialize  in  the 
manufacture  of  subminiaturized  high  and  low-voltage  rectifiers,  semi-conductor  logic 
circuits  and  custom  miniaturized  modular  packaging.  Design  counseling,  relative 
to  circuit  configuration,  choice  of  component,  subminiaturization  and  reliability 
problems,  will  be  provided  at  no  additional  cost. 


Tht  Micromodular  Components  Division  welcomes  your  inquiries  and  assures  you  immediate  response  to  any 
requests.  Write  or  phone  for  prices,  product  data  sheets,  quotations,  and  deliveries.  MICROMODULAR  COMPONENTS, 
a  Division  of  Temco  Electronics  A  Missiles  Co.,  P.  O.  Bo*  S-t.  Phone  JEfferson  4-6000,  Anaheim,  California. 


The  Ling-Temco  Group  •  Widening  Circles  of  Influence  in  Electronics 

Altec  Lansing  Corporation.  Subsidiary  •  Altec  Service  Company,  Subsidiary  •  The  Calidyne  Company,  Inc.,  Division  •  Continental  Electronics  Manu¬ 
facturing  Company,  Subsidiary  •  The  Electron  Corporation,  Subsidiary  •  Fenshe,  Fedrick  &  Miller,  Inc.,  Subsidiary  •  Ling  Electronics  Division  • 
Peerless  Electrical  Products  Division  •  Temco  Electronics  &  Missiles  Company,  Subsidiary  •  Micromodular  Components  Division  •  Temco  Over¬ 
haul  &  Aerosystems  Division  •  Temco  Electronics  Division  •  Temco  Missiles  Division  •  Temco  Industrial  Division  •  United  Electronics  Company, 
Subsidiary  •  University  Loudspeakers,  Inc ,  Division. 
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Two-channel  infrared 
radiometer  weighs  1\  oz, 
operates  on  SO  microwatts 

38 


How  Tiros  II 


Magnetic 
orientation  system 
undergoes 
tests  in 
spherical  cage 


By  JOHN  F.  MASON, 

.\8BfK-iate  Kdltor 

TWO  IMPORTANT  INNOVATIONS  in 
weather  satellite  techniques  put  the 
new  Tiros  II  a  big  step  ahead  of  its 
predecessor.  Tiros  I.  The  malfunc¬ 
tioning  wide-angle  tv  camera  in 
the  new  satellite,  while  disappoint¬ 
ing  from  a  reliability  standpoint — 
it  worked  well  in  Tiros  I — does  not 
detract  from  the  new  satellite’s  two 
new’  capabilities. 

Tiros  II  which  went  into  an 
almost-circular  orbit  on  Nov.  2.‘I  has 
an  orientation-control  system  that 
makes  its  attitude  managable  from 
the  earth  and  new  infrared  equip¬ 
ment  for  ob.serving  the  heat  balance 
of  the  earth  and  atmosphere. 

Both  additions  are  milestones 
toward  perfecting  the  global  .system 
of  weather  satellites  toward  which 
the  National  Aeronautics  and  Space 
Administration  is  working.  NASA’s 
plan,  before  the  successful  launch, 
was  to  launch  another  Tiros  ne.xt 
year,  followed  by  a  still  more  ad¬ 
vanced  series  of  four  satellites, 
called  Nimbus,  to  begin  in  1963. 
NASA’s  weather-satellite  money 
for  next  year  is  $18  million. 

The  Weather  Bureau  wants  to 
accelerate  the  program  and  get  one 
Nimbus  into  orbit  and  operational 
by  1962,  and  tw'o  more  launched 
simultaneou.sly  in  1963.  This  would 
cost  about  $113,400,000.  The 
Weather  Bureau  would  also  like  to 
take  over  responsibility  for  launch¬ 
ing  and  using  the  satellite  after 
NASA  develops  them.  Following 


Nimbus,  plans  call  for  the  Aeros 
23,300-mile-high  .stationary  satel¬ 
lite. 

The  technique  for  controlling  the 
orientation  of  the  new  satellite 
grew  out  of  a  study  of  the  unex¬ 
pected  gradual  attitude  shift  of 
Tiros  I.  The  RCA  team  which  de¬ 
signed  and  built  both  Tiros  I  and  II 
for  NASA  discovered  that  the 
earth’s  magnetic  field  was  tilting 
Tiros  I  away  from  the  desired  and 
predicted  position  of  its  axis. 

In  Tiros  II,  magnetic  forces  were 
generated  and  harnessed  to  tilt  the 
satellite  the  way  the  ground  observ¬ 
ers  w’anted  it.  This  was  done  by 
2.'>0  turns  of  aluminum  wire  coiled 
around  the  lower  sides  of  the 
vehicle.  Interacting  with  the  earth’s 
magnetic  field,  ground  observers 
could  then  tilt  the  satellite  on  com¬ 
mand  to  obtain  the  most  advan¬ 
tageous  angle  for  the  sensors  and 
the  .solar  power  supply. 

In  developing  the  technique,  RCA 
engineers  devised  a  large  spherical 
te.st  cage  in  which  the  complete 
satellite  was  placed  and  rotated  in  a 
magnetic  and  solar  environment 
similar  to  that  in  space.  The  con¬ 
trol  system  weighs  less  than  two 
pounds. 

The  new  infrared  equipment,  de¬ 
signed  and  constructed  by  Barnes 
Engineering  Co.  under  the  direc¬ 
tion  of  the  Army  Signal  Corps  and 
NASA,  consists  of  two  ir  radio¬ 
meters. 

One  of  the  instruments  is  a 
2-channel,  d-c  radiometer  weighing 
I  j  oz  and  requiring  only  50  micro¬ 
watts  to  operate.  Nonscannable,  it 
is  aimed  along  a  fixed  axis,  parallel 
to  the  cameras  of  the  satellite.  Its 
50-degree  by  50-degree  field  corre¬ 
sponds  roughly  to  that  of  the  satel¬ 
lite’s  wide-angle  tv  camera. 

Two  collecting  len.ses  used  are 
actually  no  more  than  thin  plastic 
cones,  coated  with  aluminum  on  one 
side  and  gold  on  the  other.  The 
white  channel — white  refers  to  the 
coating  on  the  thermistor  flake  deli¬ 
cately  poi.sed  on  the  thin  strands  of 
plastic  fiber  at  the  focal  point  of  the 
lens — reflects  visible  light,  but  ab¬ 
sorbs  ir  radiation.  The  black  chan¬ 
nel  absorbs  all  radiation,  ir  and 
visible.  The  two  values  of  radiation 


Ground -Control  and  Infrared  Gear  Work 


thus  obtained  permit  scientists  to 
calculate  the  earth’s  albedo — the 
ratio  of  ir  radiation  reflected  by  the 
earth  to  the  total  solar  radiation 
the  earth  receives.  At  the  same 
time,  the  radiometer  also  measures 
the  earth’s  emitted  radiation. 

Construction  of  the  2-channel 
radiometer  took  place  under  a 
microscope.  The  plastic  cones  are 
0.002-inch  thick.  The  platinum  de¬ 
tector  lead  wires,  0.0005  in.  in  diam¬ 
eter,  were  wrapped  around  the  thin 
strands  of  plastic  fiber  and  soldered 
to  0.001-in.  in  diameter  wires. 

The  other  ir  radiometer  is  a 
5-channel  scanning  device.  (Both 
radiometers  scan  only  because  of 
the  satellite’s  motion.)  The  field  of 
view  is  six  degrees  by  six  degrees 
— approximately  that  of  the  satel¬ 
lite’s  narrow-view  tv  camera. 

The  five  channels  accommodate 
five  separate  detectors: 

Channel  1  operates  in  the  6.3 ± 
10  percent  micron  wave  length; 
function  is  to  receive  radiation 
from  strong  water  vapor  emission; 
this  yields  temperature  near  the 
middle  of  the  earth’s  atmosphere. 

Channel  2  operates  on  from  0.55 
to  0.75  micron;  visible  range;  de¬ 
tects  nature  of  cloud  cover  in  the 
daytime.  Response  close  to  that  of 
human  eye;  serves  as  reference  for 
ir  channels. 

Channel  3,  0.2  to  5.5  microns; 
about  99  percent  of  solar  radiation 
falls  into  this  band;  channel  meas¬ 
ures  albedo  of  the  earth  (energy 
from  the  sun  striking  the  earth,  but 
not  absorbed). 

Channel  4,  7.5  to  30.0  microns; 
measures  the  earth’s  total  emission, 
i.e.  temperature  of  earth  as  viewed 
from  the  satellite. 

Channel  5,  7.5  to  12.0  microns; 
atmospheric  window ;  measures  tem¬ 
perature  of  the  earth  or  its  cloud 
cover;  looks  through  atmosphere  in 
area  where  water  vapor  absorption 
and  emission  are  low. 

Each  channel  is  capable  of  look¬ 
ing  alternately  in  both  directions. 
Infrared  radiation  and  visible  light 
entering  each  channel  of  the  radio¬ 
meter  head  from  either  side  is  de¬ 
flected  90  degrees  by  a  prism,  and  is 
reflected  from  a  chopper  mirror, 
then  passes  through  a  lens  and  filter 


before  being  absorbed  by  the  ther¬ 
mistor  detector. 

Coated  with  ir  absorptive  paint 
on  half  their  area,  rotating  mirrors 
stop  ir  energy  received  first  from 
one,  then  the  other  side  of  the 
prism.  This  alternate  reflection  and 
absorption  of  the  rotating  mirror 
actually  chops  the  received  radia¬ 
tion,  creating  an  a-c  signal.  This 
signal,  developed  by  the  thermistor 
detector,  is  then  amplified,  rectified 
and  stored  on  magnetic  tape,  for 
playback  on  command. 

The  two  radiometer  windows 
were  designed  to  be  generally 
oriented  in  space  so  that  one  looks 
toward  the  earth  and  the  other 
toward  space.  Because  outer  space 
temperature  is  constant,  it  will  be 
u.sed  as  an  absolute  reference  point 
to  calibrate  indications  of  the 
earth’s  temperature. 

The  remainder  of  the  satellite 
equipment  is  similar  to  that  used  in 
Tiros  I,  according  to  RCA.  It  in¬ 
cludes:  an  ir  horizon  sensor  with 
tape  recorder,  transmitter  and 
power  supply;  nine  sun  angle  detec¬ 
tors  mounted  around  the  satellite 
perimeter  to  determine  the  angle  of 
the  .sun  while  pictures  are  being 
taken;  two  tv  cameras — the  wide 
angle,  i-in.  vidicon  camera  intended 
to  photograph  an  area  of  about  700 
mi  on  each  side,  and  the  other  nar¬ 
row-angle  version  of  the  same 
camera  which  views  an  area  about 
80  mi  on  each  side. 

The  blurred  pictures  being  re¬ 
ceived  from  the  wide-angle  camera 
are  not  due  to  any  electronic  mal¬ 
function,  RCA  says.  “The  fault  ap¬ 
parently  lies  in  the  optics  or  in 
some  external  phenomenon.  The 
video  response  from  the  camera 
itself  is  being  received  as  expected.’’ 

Each  of  the  two  tv  magnetic  tape 
recorders ‘stores  32  tv  pictures  from 
its  associated  camera  on  each  orbit 
until  the  readout  command  is  re¬ 
ceived  from  a  ground  station. 

Also  common  to  both  Tiros  satel¬ 
lites  are  two  electronic  clocks  to 
control  the  timing  of  operation  by 
the  cameras,  tape  recorders  and  i-f 
systems  during  each  orbit ;  two  two- 
watt  f-m  transmitters  for  tv  and  ir 
data;  two  beacon  transmitters  for 
tracking  and  transmission  of  te¬ 


lemetry  and  vehicle  attitude  data. 

Power  supply  consists  of  9.200 
solar  cells  with  outputs  of  28  and 
14  volts;  63  nickel-cadmium  stor¬ 
age  batteries,  rechargeable  from 
solar  cell  power. 

Four  transmitting  antenna  rods 
are  mounted  on  the  bottom  of  the 
.satellite,  forming  crossed  dipoles 
for  all  data  transmission.  One  re¬ 
ceiving  antenna  rod  is  mounted  top 
center  of  the  satellite. 

The  .satellite  is  cylindrical,  42  in. 
(diameter),  19  in.  deep  and  weighs 
280  lb.  It  is  expected  to  operate, 
like  Tiros  I,  for  about  three  months 
(1,300  orbits). 

In  the  Tiros  II  ground  system, 
one  of  the  primary  ground  stations 
used  for  Tiros  I  was  moved  from 
Hawaii  to  the  Pacific  Missile  Range 
with  installations  at  Point  Mugu, 
Calif,  and  on  San  Nicolas  Island,  55 
miles  off  shore.  This  new  station, 
operated  by  the  Na\'y  for  NASA  is 
paired  with  the  second  main  ground 
station  operated  by  RCA  and  the 
Signal  Corps  at  Fort  Monmouth, 
N.  J.  The  RCA  plant  in  Princeton, 
N.  J.  serves  as  a  backup  station. 

Ground  station  equipment  con¬ 
sists  of  a  programming  system  for 
presetting  or  direct  initiation  by 
command  of  various  control  opera¬ 
tions  and  sequences  for  the  satel¬ 
lite;  master  clock;  two  tv  receivers 
equipped  for  picture  display  and 
photo  recording  of  each  image; 
tape  recorders  for  recording  both 
picture  information  and  ir  measure¬ 
ments;  two  telemetry  readout  sta¬ 
tions,  each  with  paper  recorders  for 
data ;  and  computing  systems. 

NASA  Computing  Center  at 
Greenbelt,  Md.  prepares  and  trans¬ 
mits  programs  to  the  ground  sta¬ 
tions.  Minitrack  stations  in  North 
and  South  America  aid  in  tracking 
and  position  data.  RCA  Space  Cen¬ 
ter  computes  orientation  control 
and  reruns  original  tapes  from  pri¬ 
mary  stations  to  enhance  pictures 
for  use  at  the  N^’al  Photo  Inter¬ 
pretation  Center.  Four  agencies  are 
receiving  the  Tiros  pictures  and  ir 
data  for  processing  and  study: 
Naval  Photo  Interpretation  Center, 
NASA’s  Goddard  Space  Flight  Cen¬ 
ter,  U.  S.  Weather  Bureau,  USAF’s 
Cambridge  Research  Center. 
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Presidents  Attend  Finance  Seminar 


By  THOMAS  EMMA, 

Associate  Editor 

LAST  WEEK  on  Wall  Street  key  men 
in  the  financial  community  were 
hosts  to  electronics  company  presi¬ 
dents  in  the  first  in  a  series  of 
seminars. 

Speakers  at  the  Nov.  28  meeting 
represented  an  accounting  firm, 
commercial  bank,  specialized  invest¬ 
ment  company  and  management 
consulting  firm.  (A  brief  welcome 
was  given  by  A.  C.  Simmonds,  Jr., 
Chairman  of  the  Bank  of  New 
York,  where  the  group  met.) 

Indicating  the  basic  purpose  of 
the  meeting,  G.  W.  Spurr,  Jr.,  as- 
si.stant  vice  president  of  the  host 
bank  told  the  electronics  men,  “I 
think  you  have  done  a  better  job 
in  helping  us  understand  your  busi¬ 
ness  and  its  needs  than  we  have  in 
helping  you  know  ours.  We  want 
to  change  that.”  The  first  speaker, 
K.  S.  Axelson  of  Peat  Marwick 
Mitchell  &  Co.,  accountants,  began 
by  identifying  some  methods  and 
sources  of  financing.  He  defined 
short  and  medium-term  loans  as 
supplied  by  banks,  long-term  loans 
as  obtained  from  insurance  com¬ 


panies  and  other  institutions  and 
equity  capital  financing  as  supplied 
by  specialized  lenders. 

He  outlined  difficulties  new  elec¬ 
tronic  companies  can  have  in  financ¬ 
ing  because  of  inadequate  and 
poorly  kept  records,  failure  to 
evaluate  product  profitability  realis¬ 
tically,  failure  to  keep  adequate 
production  cost  records.  He  also 
mentioned  lack  of  good  controls  to 
disclose  improper  use  of  funds. 

Axelson  also  mentioned  difficul¬ 
ties  peculiar  to  the  electronics  in¬ 
dustry  such  as  management  control 
in  research  and  development  and 
technological  changes.  He  stressed 
the  need  for  a  .strong  financial  ex¬ 
ecutive,  proper  accounting  pro¬ 
cedures  and  staff,  and  a  sound 
approach  to  procedure  development. 
“I  have  seen  small  companies  shoot 
up  fast  and  retain  payroll  systems 
that  were  good  for  a  20-man  shop, 
inadequate  for  a  60-man  company 
and  hopeless  for  a  150-man  com¬ 
pany.  Here,  initial  company  pro¬ 
cedure  is  lacking.  The  executive 
talent  must  initially  have  an  en¬ 
vironment  that  will  let  it  grow 
along  with  the  company.” 


In  his  talk.  Making  the  Most  of 
Your  Banking  Facilities,  G.  W. 
Spurr,  Jr.,  outlined  some  of  the 
important  differences  between 
growth  companies  in  electronics  as 
compared  with  those  in  other  fields. 
He  pointed  out  that  these  differ¬ 
ences  have  led  ban!:s  to  develop 
specialists  to  deal  with  credit  re¬ 
quests  from  our  industry.  He  also 
reviewed  some  minimum  require¬ 
ments  and  achievements  a  young 
electronics  company  must  have  to 
receive  consideration  for  a  commer¬ 
cial  bank  loan. 

Spurr  also  discussed  some  basic 
forms  of  bank  credit  and  their  rela¬ 
tive  applicability  to  the  unseasoned 
new  electronics  company.  He  noted 
that  most  such  companies  are  not 
able  to  qualify  for  unsecured  financ¬ 
ing  in  their  early  years,  but  pointed 
out  that  other  forms  of  bank  credit 
were  available.  “The  important 
thing,”  he  said,  “Is  to  have  a  well 
planned  presentation  and  let  the 
banker  decide  the  amount  and  type 
of  financing  that  will  be.st  .serve.” 

Loans  against  the  security  of  ac¬ 
counts  receivable  w’ere  also  dis- 
cu.ssed  and  Spurr  pointed  out  that 
many  banks  offer  such  credit.  Here 
the  .strong  credit  standing  of  the 
prospective  borrower’s  customers 
may  be  looked  upon  as  balancing 
the  weaker  credit  status  of  the  bor¬ 
rower.  With  such  .security  the 
banker  is  often  in  a  position  to  help 
where  he  could  not  otherwise. 

Still  another  type  of  bank  accom¬ 
modation  that  has  particular  appli¬ 
cation  to  the  young  electronics  firm 
is  assignment  of  claim  financing 
under  defense  production  contracts. 
Spurr  pointed  out  that  often  this  is 
the  only  avenue  of  financing  open 
to  the  contractor  or  subcontractor 
substantially  dependent  on  a  feast 
or  famine  business.  This  is  particu¬ 
larly  true,  said  Spurr,  in  cases 
where  long  time  intervals  are  in¬ 
volved.  Because  such  claims  do  not 
in  effect  exist  until  delivery,  the 
prospective  borrower  must  be  able 
to  demonstrate  to  the  bank  his 
ability  to  perform  according  to 
contract  specifications.  Spurr  added, 
“If  you  have  a  definite  production 
prime  or  subcontract,  or  a  letter  of 
intent  or  purchase  order,  you  should 


Bankers  Inspect  Sorter -Reader 


Electronic  check  sorter  uses  magnetic  ink  character  recognition.  Burroughs 
machine  is  at  National  Savings  and  Trust,  Washington,  D.  C. 
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certainly  not  hesitate  to  explore 
financing  with  a  bank  that  knows 
its  way  around  the  industry.” 

Speaking  on  venture  capital  was 
D.  C.  Seibert,  eastern  regional  in¬ 
vestment  officer  of  Electronics  Capi¬ 
tal  Corp.  He  told  the  group  that 
venture  capital  suppliers  are  pre¬ 
pared  to  take  risks  provided  they 
see  strong  capital  appreciation  po¬ 
tential.  He  said  this  form  of  financ¬ 
ing  could  be  effectively  used  by 
companies  with  large  growth  possi¬ 
bilities  that  lack  adequate  long¬ 
term  capital  from  other  sources  and 
which  run  significant  major  risks 
in  their  operations.  Seibert  said 
venture  capital  was  not  particularly 
suited  for  companies  with  little  de¬ 
sire  to  grow  rapidly,  or  with  little 
inherent  growth  possibility. 

Management  consultant  Stanley 
Simon,  president  of  the  company 
bearing  his  name,  concluded  the 
presentation  with  a  talk  on  public 
financing.  He  spoke  of  such  advan¬ 
tages  as  allowing  companies  to  get 
partial  diversification  of  capital  and 
at  the  same  time  maintaining  con¬ 
trol  and  incentive  in  company 
growth.  He  added  that  key  person¬ 
nel  Join  in  company  growth  through 
stock  option  plans.  Simon  pointed 
out  that  costs  of  public  financing  to 
the  small  company  are  high  relative 
to  the  amount  of  capital  to  be 
raised.  He  said  fixed  costs  of  $40,- 
000  to  $50,000  are  the  rule  in  even 
simple  underwritings.  With  the  ad¬ 
dition  of  other  expenses,  Simon  es¬ 
timates  a  company  seeking  $500,000 
would  have  to  sell  somewhat  over 
$600,000  in  securities. 


Speaking  of  filters.  Rantec  is  way  up  front.  Men 
who  know  filters  best  in  such  projects  as  Mercury,  Titan, 
Polaris  and  Discoverer  — choose  Rantec  two  to  one.  Why? 
Strictly  the  result  of  Rantec’s  superb  miracle  blend 
of  research  and  development. 
Broadband  Harmonic  Filters  from  C  through  K,  bands 
rejecting  the,  second  and  third  harmonics  of  any 
frequency  in  the  pass-band  region  . .  .Waveguide  Band-Pass 
Filters  employing  from  one  to  fifteen  cavities  with  precise 
equal-ripple,  maximally  flat  insertion  loss  or  maximally 
flat  time-delay  response . . .  Coupled  Coaxial  Resonator  and 
Coaxial  Low-Pass.  High-Pass  and  Band-Pass  Filters 
m  frequency  ranges  from  lOOmc  to  lO.OOOmc 
Stripline  Diplexing  Filters  to  meet  specific  customer 
specifications  for  packaging,  frequency  band, 
response,  isolation  and  power  rating. 
Below... the  FS-203  Band-Pass  Filter  — pass  band 
2,000  4,000mc;  stop  bands  0-1.800mc. 
4,400  12, OOOmc;  VSWR  in  pass-band  1.5  max.; 
insertion  loss  Idb  max..in  pass  band.  50db 
min  in  stop  bands;  impedance  50  ohms. 
Reach  for  a  Rantec . . .  available  in  crush  proof  and 
soft  pack!  Also  from  Rantec  . .  antennas, 
ferrite  devices,  waveguide  components,  electric 
!  components  and  microwave  sub  systems. 
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HOW  TO  AVOID  DEVELOPING  A  COMPULSIVE 
DESIRE  FOR  A  DIGITAL  COMPUTER 


The  computer  we’re  warning  you 
about  is  called  Recomp.  It  looks 
innocent  enough  at  first.  Yet  one  glance 
can  be  enough  to  arouse  your  acquisitive 
instincts.  Recomp  is  a  handsome  piece  of 
equipment.  Like  fine  architecture  or  jet 
plane  design,  it  looks  right  because  it  is 
right;  form  fits  funaion. 

Something  else  that  will  appeal  to  your 
practical  sense  is  the  compact  size  of 
Recomp.  It’s  solid  state,  of  course;  in  fact, 
it  was  the  first  fully  transistorized  com¬ 
puter  on  the  market.  There  are  no 
voluminous  rows  of  vacuum  tubes;  no 
ventilating  problems.  Yet  many  times 
Recomp  can  match  the  performance  of 
computers  that  literally  fill  rooms. 

Now,  to  indulge  your  natural  desire  to 
find  out  more  about  the  finest  computer 
in  its  class,  just  imagine  you  have  a 
Recomp  handy.  First,  plug  it  in;  any  wall 
socket  will  do,  and  it  takes  no  more  elec¬ 
tricity  than  an  ordinary  elearic  toaster. 
After  an  appreciative  look  at  that  distinc¬ 
tive  keyboard,  try  a  few  sample  problems. 
You  will  have  a  full  scale  compiler  named 
SALT  ( that’s  Recomp’s  own  Symbolic  Al¬ 
gebraic  Language  Translator)  to  help  you, 
or  you  can  use  Recomp  machine  language 
which  is  the  simplest  of  any  computer  on 
the  market  today.  If  you  do  not  know  how 
to  operate  the  keyboard,  never  mind;  in 
a  few  hours  you  can  become  an  expert  at 
;>rogramming  Recomp.  It  doesn’t  even 
demand  specialized  talents;  anyone  with 
computer  problems  can  be  taught  to  do  it. 

While  you’re  enjoying  yourself  at  the 
keyboard,  why  not  try  a  problem  using 
floating  point  arithmetic?  Of  course. 
Recomp  has  it  built-in;  in  faa  Recomp  is 
the  only  compact  computer  on  the  market 
ttxlay  in  which  this  is  a  standard  feature. 
It  is  rather  astonishing  how  much  greater 


capacity  this  gives  you  to  handle  a  wide 
range  of  problems.  Cuts  down  on  that 
frustrated  feeling. 

If,  at  this  stage,  you  can  already  feel  the 
first  stirrings  of  an  irresistible  urge  to 
possess  Recomp  for  your  very  own,  let  us 
counsel  you:  this  is  just  a  premature 
impulse.  First  you  should  read  this  unem¬ 
bellished  list  of  facts: 

1 1  Exclusive  built-in  floating  point 
arithmetic. 


2]  Easy  to  program. 

3]  Eflicient  programming;  49  basic 
instructions  expandable  to  72. 

4}  Fast  access  time  due  to  high-speed 
loops. 

3]  Magnetic  disk  memory  with  large 
capacity— up  to  8192  instruaions. 


6}  Large  word  length  of  40  binary  bits. 

7]  Each  word  contains  two  instructions. 

8]  Solid-state  reliability. 

9]  Built-in  square  root  command. 

1 0]  Large  sub-routine  and  program 
library. 

11]  Active  users  group. 

1 2]  Built-in  automatic  conversion 
from  decimal  to  binary. 

1 3]  Visual  display  of  any  word  in 
memory. 

1 4]  Simple  correaion  of  errors. 

1 5]  Easily  installed  anywhere. 

1 6]  Can  use  conventional  teletype 
equipment. 

17]  Low  cost  per  computation. 

1 8]  High-speed  input  and  output. 

19]  Programming  training  provided. 

20]  Large  program  exchange. 

21]  Coast-to-coast  sales  &  service. 

No  doubt  you  have  read  of  other  com¬ 
puters  that  claim  many  of  these  advan¬ 
tages,  but  you  see.  Recomp  is  the  only 
one  that  can  claim  them  all.  This  can  be 
very  disquieting  when  you  think  about  it. 

Now,  as  to  how  you  can  avoid  develop¬ 
ing  a  compulsive  desire  for  a  digital  com¬ 
puter  :  don’t  see  Recomp  in  action.  For  on 
seeing  the  performance  of  Recomp,  it  is 
quite  likely  you  will  insist  on  owning  one. 
However,  if  you  find  that  the  insidious 
Recomp  has  made  an  ineradicable  impres¬ 
sion  on  you,  it  would  be  as  well  to  face 
facts.  The  truth  is,  you  need  Recomp. 
We’ll  be  glad  to  help.  Our  address  is 
Autonetics  Industrial  Products, 
Dept.  125 , 3400  E.  70th  St., 

Long  Beach,  California.  The 
Autonetics  Division  of  North 
American  Aviation,  Inc. 
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Laboratory  sample  of  GE's  aluminum-aluminum  oxide-lead  sandwich  (photo)  is  fabricated  by  vapor-depositing 
aluminum  on  glass  in  vacuum,  oxidizing  the  aluminum  in  air  and  then  vapor-depositing  lead  over  aluminum  oxide 


Cryogenic  Electronics  Yields  New  Devices 


features.  However,  the  narrowness 
of  the  tunnel  current  regrion  may  be 
an  inherent  limitation. 

Tunneltron  samples  have  been 
prepared  by  evaporating  an  alumi¬ 
num  strip  onto  a  glass  substrate, 
oxidizing  in  air  to  form  an  alumi¬ 
num  oxide  surface  layer  on  the 
order  of  10’’  cm  thick  and  then 
evaporating  a  lead  cross  strip  over 
the  insulating  layer.  Area  of  the 
crossing  is  approximately  1  square 
millimeter. 

Besides  experimenting  with 
aluminum  and  lead,  GE  has  studied 
indium  and  tin  at  temperatures 
between  0.9  and  4.2  K.  In  most 
experiments,  aluminum  oxide  has 
been  used  as  the  insulating  him, 
although  tunneling  has  been  found 


DISCOVERY  of  quantum-mechanical 
tunneling  in  experimental  thin-film 
devices  (Electronics,  p  11,  Nov. 
25)  marks  a  new  threshold  in  the 
technology  of  cryogenic  electronics. 
This  week,  interest  focused  upon 
possible  computer  applications. 

Researchers  at  Arthur  D.  Little, 
Inc.  are  emphasizing  using  the 
negative-resistance  characteristic 
of  the  supercooled  metal-dielectric- 
metal  sandwiches.  Application  of 
this  phenomenon  is  expected  to  lead 
to  devices  compatible  with  the 
thin-film  cryotron  (Electronics, 
p  84,  Oct.  14).  Thus,  the  new  de¬ 
vices.  called  tunneltrons  by  ADL, 
may  find  application  in  computer 
switching  and  memory  circuits  as 
well  as  cryogenic  low-noise  am¬ 
plifiers  and  high-frequency  oscil¬ 
lators. 

One  possible  application  is  as 
readout  devices  for  cryotrons  in 
c.imputer  logic  circuits.  This  would 
use  the  switching  capabilities  of  the 
device,  taking  advantage  of  resist¬ 
ance  ratios  on  the  order  of  10°  at 
temperatures  of  2  K. 

Unlike  the  same  effect  in  the  tun¬ 
nel  diode  (Electronics,  p  54,  Nov. 
6,  1959),  the  characteristic  of  the 
so-called  tunneltron  is  independent 
of  the  applied  voltage.  Further¬ 
more  the  device,  whose  operation  is 
anticipated  as  being  “well  into  the 
microwave  region”,  requires  power 
in  the  millimicrowatt  range,  can  be 
controlled  by  the  application  of 
magnetic  fields  and  may  have  ad¬ 
vantageous  noise  and  production 


in  tantalum  oxide,  niobium  oxide 
and  nickel  oxide  as  well.  GE  fore¬ 
sees  the  possibility  of  using  the 
device  as  a  switch,  diode,  negative- 
resistance  diode,  triode,  resistor  or 
capacitor. 

An  IBM  spokesman  reports  that 
his  company  is  working  on  tunnel¬ 
ing  in  superconducting  thin  films 
but  is  not  at  the  stage  where  it  is 
ready  to  discuss  devices  or  circuits. 

Details  of  the  tunneling  phenom¬ 
enon  and  experimental  devices  are 
reported  in  separate  articles  by  I. 
Giaever  of  General  Electric  Re¬ 
search  Laboratory  and  J.  Nicol,  S. 
Shapiro  and  P.  H.  Smith  of  Arthur 
D.  Little's  advanced  research  divi¬ 
sion  in  the  Nov.  15  issue  of  Physical 
Review  Letters. 
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Symmetric  I-V  characteristic  is  obtained  in  A.  D. 
Little  device  with  lead  and  aluminum  at  1  deg  K 
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What  Are  Your  Sales  Reps  Really  Thinking? 


By  PAUL  PHILLIPS, 

Director  of  Sales  Promotion. 

Valor  Instrumenta.  Inc.,  Gardena.  Calif. 

GETTING  ALONG  with  your  sales  reps 
can  cause  problems.  Valor  Instru¬ 
ments,  Inc.  has  just  completed  a 
survey  designed  to  find  solutions. 

The  private  thoughts  of  your 
.sales  reps  about  you  can  be  the 
real  reason  sales  are  anemic,  in¬ 
stead  of  being  fat,  fine,  and  full  of 
vitamins.  The  products  of  a  manu¬ 
facturer  can  be  the  finest,  but  sales 
are  not  going  to  climb  if  the  real, 
inside  opinion  his  reps  hold  of  him 
as  a  principal  is  not  a  good  one. 

Reps  are  not  just  complainers. 
The  most  heartening  thing  the 
survey  revealed  was  the  eagerness 
they  show  in  wanting  the  right  re¬ 
lationship  of  confidence  and  under¬ 
standing,  a  two-way  street  of  trust 
between  themselves  and  their 
principals. 

Our  real  competition  is  merely 
the  other  lines  our  sales  reps  are 
carrying.  Actually,  we  are  compet¬ 
ing  only  for  a  bigger  share  of  our 
reps’  time  and  efforts.  That’s  see¬ 
ing  it  clearly. 

If  the  rep  likes  us,  you  can  bet 
we  get  more  of  his  time  and  effort! 
And  this  good  opinion  of  us  can  be 
built  only  by  servicing  him  to  the 
hilt,  by  conveying  our  faith  in  him, 
by  showing  him  we  want  him  to 
make  money  and  helping  him  do  it. 

According  to  reps  themselves, 
here  are  the  major  mistakes  made 
by  manufacturers; 

1.  Slow  payment  of  commissions 
causes  slow  burn. 

Reps  get  burned  up  waiting  for 
those  “chips  that  never  come  in”. 
The  survey  shows  commissions  are 
being  paid  much  too  slowly  to  reps. 
Not  paying  on  a  regular  schedule 
is  a  widespread  fault  among  manu¬ 
facturers.  Some  principals  show 
an  amazing  amount  of  unconcern 
on  this  point. 

Not  every  rep  has  heavy  personal 
capital.  It’s  only  decent  considera¬ 
tion  to  realize  his  expenses  are 
going  on  all  the  time,  he  needs  his 
money  on  time.  Today  his  expenses 
are  much  higher,  his  staff  is  larger. 
Not  paying  him  promptly  makes 
the  rep  feel  as  if  he  is  expected  to 
carry  the  manufacturer,  a  feeling 


not  conducive  to  his  good  humor. 

2.  Who  buried  that  price  quota¬ 
tion? 

Reps  say  they  often  think  the 
factory  has  hired  a  Vice  President 
in  Charge  of  Neglect — a  guy  who 
specializes  in  delaying  price  quota¬ 
tions. 

The  survey  reveals  that  many 
manufacturers  put  no  emphasis  or 
special  effort  whatever  on  speeding 
price  quotations  to  reps.  One 
principal  admits  he  oftens  runs  as 
much  as  three  weeks  behind  in 
answering.  When  reps  ask  for  price 
quotations,  they  want  them  right 
now.  Otherwise,  they  risk  losing 
their  order. 

3.  Deliveries  a  muddle — and  the 
rep  in  the  middle! 

Reps  .say  this  is  a  major  cause  of 
concern  to  them:  the  factory’s  fail¬ 
ure  to  meet  promised  delivery 
dates — and  not  letting  the  rep  know 
about  expected  delays.  Delivery 
promises  that  are  careless,  unreal¬ 
istic,  too  optimistic.  This  puts  the 
rep  right  out  on  a  limb. 

Reps  by  the  dozen  told  us  of  the 
unhappy  event  that  really  makes 
them  go  wild  .  .  .  when  the  factory 
finds  it  can’t  meet  a  delivery  and 
then  notifies  only  the  customer. 

Reps  want  to  be  kept  up-to-the- 
minute  on  delivery  status  and  they 
want  copies  of  all  messages  and 
letters  from  principals  to  their 
customers. 

4.  Dear  Principal:  your  last 
visit  was  exquisite. 

But  when  will  we  ever  see  you 
again?  The  survey  showed  that 
principals  are  not  making  enough 
visits  to  their  reps.  Reps  report 
that  they  last  saw  some  of  their 
principals  two  years  ago,  some  four 
years  ago.  Some  never. 

Reps  resent  it  because  it  hurts 
their  business.  They  want  the 
principal,  or  a  competent  factory 
man,  to  visit  them  at  least  twice  a 
year.  And  always  with  advance 
notice,  so  that  effective  calls  on 
customers  can  be  set  up  properly. 

If  visits  to  each  rep  are  not 
practical,  then  sales  seminars 
should  be  set  up  near  the  rep’s 
territory.  Reps  want  the  factory 
men  we  send  to  be  mature,  to  know 
everything  about  the  products,  and 


also  to  be  men  who  have  had  sales 
experience  themselves. 

Over  and  over  reps  told  of  the 
immense  help  these  visits  are  to 
them,  in  consummating  important 
deals,  in  providing  needed  product 
training  for  the  rep  and  his  staff, 
and  in  the  increased  faith  and  un¬ 
derstanding  in  each  other  gained 
by  rep  and  principal  alike. 

5.  Reps  pleading  for  product  ap¬ 
plications  news. 

Reps  say  that  manufacturers  are 
expecting  miracles  from  them  on 
new  business  yet  don’t  send  them 
facts  and  news  on  product  applica¬ 
tions  to  help  them  locate  new 
customers.  They  plead  for  a  set¬ 
up  where  all  the  reps  serving  a 
principal  would  receive  the  details 
of  every  significant  sale  made  by 
any  one  of  his  reps.  They  want  the 
manufacturers  to  communicate  the 
information  and  data  of  every  new 
and  special  application  of  his 
products,  so  they  can  profit  by  what 
the  other  rep  did. 

They  want  every  last  bit  of  in¬ 
formation  the  manufacturer  knows 
or  can  find  out  about: 

Who  is  buying  the  product.  How 
they  are  using  it.  New  projects  and 
programs  the  product  could  be  used 
in.  What  features  of  the  product 
helped  most  to  close  other  sales. 
Names  of  companies  in  the  rep’s 
area  likely  to  use  it. 


Giant  Gun  Aids  Research 


Oiitsized  cathode  ray  gun  by  Weet- 
inghouse  is  used  in  heam-foeus 
studies  aimed  to  pave  the  way  for 
better  radar  and  tv  display  tubes 
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electronics 


Unmatched  purity 

for  electronics 
production 

B&A*  ELECTRONIC-GRADE 


I 

Hydrofluoric  Acid 

Code  2753 

HF 

M.W.  20.01 

Meets  A.C.S.  Specifications 

!  Assay  (HF) . 

..49.00±0.25% 

!  Fluosilicic  Acid  (HaSiFt) . . . 

....0.01%  ' 

Residue  After  Ignition  . . . . 

....0.0005% 

Chloride  (Cl) . 

....0.0005%  i 

Phosphate  (PO4) . 

....0.0001%  1 

1  Sulfate  (SO4) . 

....0.0001%  1 

Sulfite  (SO3) . 

....0.0002%  ; 

1  Arsenic  (As) . 

....0.000005% 

Heavy  Metals  (as  Pb) . 

....0.00005% 

Copper  (Cu) . 0.00001% 

Iron  (Fe) . 0.00005% 

Nickel  (Ni) . 0.00001% 

Lead  (Pb) . 0.00001% 

Boron  (B)  . 0.000001% 

Check  these  new,  stringent  specifica¬ 
tions  in  which  impurities  are  held  to 
the  lowest  level  ever  attained.  For 
the  first  time,  maximum  limits  for 
lead  and  boron  have  been  estab¬ 
lished.  This  is  the  highest  purity 
Electronic-Grade"  HF  yet. 


HYDROFLUORIC  ACID 

and 

HYDROGEN  PEROXIDE 


o 


Here  are  two  typical  examples  of  the  outstanding  purity 
achieved  in  the  production  of  Baker  &  Adamson  “Electronic- 
Grade”  chemicals.  Utilizing  the  most  advanced  manufacturing 
and  quality  control  techniques,  B&A  offers  “Electronic- 
Grade”  Hydrofluoric  Acid  and  Hydrogen  Peroxide  with 
impurities  held  to  the  lowest  levels  ever  attained.  These  ultra- 
high-purity  B&A  chemicals  help  assure  improved  production 
process  control,  fewer  rejects  and  higher  quality  of  finished 
product. 

B&A  “Electronic-Grade”  chemicals  are  available  in  small  or 
bulk  packages.  Seven  manufacturing  plants  plus  24  stock 
points  across  the  nation  assure  same  or  next  day  delivery  in 
most  major  electronics  centers. 

For  the  free  booklet,  “B&A  Electronic  Chemicals,”  which  in¬ 
cludes  a  listing  of  products  with  specifications  and  uses,  write 
General  Chemical  on  your  company  letterhead. 


GENERAL  CHEMICAL  DIVISION  I 

40  RMtM' StTMt.  N«w  Y«rk  6,  N.T. 


Hydrogen  Peroxide, 

3%  Solution  Code  2773 

HiO>  M.W.  34.02 

Assay  IHjOj) . 3.0— 3.5% 

Maximum  Limits  of  Impurities 

Residue  after  Evaporation . 0.020% 

Free  Acid  (as  H^SOJ . 0.010% 

Chloride  (Cl) . 0.0005% 

Nitrogen  Compounds  (as  N) . 0.005% 

Phosphate  (PO4) . 0.003% 

Sulfate  (SO4) . 0.005% 

Arsenic  (As) . 0.00001% 

Heavy  Metals  (as  W . 0.0001% 

Iron  (Fe) . 0.00005% 

Preservative  (^enacetin) . 0.035% 

Hydrogen  Peroxide,  30% 

Code  2774 

HtO,  M.W.  34.02 

Meets  A.C.S.  Specifications 

Assay  (H,0,) . 29.0-32.0% 

pH . 2.5—35 

Maximum  Limits  of  Impurities 

Residue  after  Evaporation . 0.002% 

Free  Acid  (as  H5SO4) . 0.003% 

Chloride  (Cl) . 0.0005% 

Nitrate  (NO3) . 0.0005% 

Phosphate  (PO4) . 0.00025% 

Sulfate  (SO4) . 0.0005% 

Ammonium  (NH4) . 0.0005% 

Heavy  Metals  (as  FI)) . 0.0001% 

Iron  (Fe) . 0.00005% 

Hydrogen  Peroxide,  30% 
“Stabilized”  Code  2775 

HaO,  M.W.  34.02 

Assay  (HjO,) . 29.0-32.0% 

pH . 3.0-3.5 

Maximum  Limits  of  Impurities 

Residue  after  Evaporation . 0.03% 

Free  Acid  (as  HaS04) . 0.005% 

Chloride  (Cl) . 0.0005% 

Phosphate  (PO4) . 0.020% 

Sulfate  (SO4) . ..0.001% 

Heavy  Metals  (as  Ft) . 0.0001% 

Iron  (Fe) . 0.00005% 


BAKER  &  Adamson®  “Eleotronio-Grade"  Chexnioele 
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FOR  CONTINUOUS  OPIRATiON  AT 
HOTTEST  SPOT  TEMPERATURES^ 

X  UPJOjEEBii*^ 


TWO  OUTSTANDING 

HIGH-JEMPERATURE 


Drum  Routes  Messages 


System  designed  for  British  Admiralty  may  find 
use  by  other  military  and  commercial  organizations 


For  continuous  operation  at  hot< 
test  spot  temperatures  up  to 
200”C  (392*F)  and  up  to 
250*C(482*F)  for  short  periods 
of  time— depend  upon  TETROC 
—an  all  Teflon-insulated  wire 
available  in  both  single  and 
heavy  coatings. 

CEROC  is  Sprague's  recom¬ 
mendation  for  continuous  oper¬ 
ation  at  hottest  spot  tempera¬ 
tures  up  to  250”C  (482*F)  and 
up  to  300*C  (572*F)  for  short 
periods  of  time.  Ceroc  has  a 
flexible  ceramic  base  insulation 
with  either  single  silicone  or 
single  or  heavy  Teflon  overlays. 
The  ceramic  base  stops  "cut- 
through"  sometimes  found  in 
windings  of  all-fluorocarbon 
wire.  Both  Tetroc  and  Ceroc 
magnet  wires  provide  extreme¬ 
ly  high  space  factors. 

Write  for  Engineering  Bulle¬ 
tins  405  (Tetroc  Wire  sj  and 
400A  (Ceroc  Wires}. 

SPRAGUE  ELECTRIC  COMPANY 

35  Morsholl  StrMt,  North  Adams,  Mats. 


■  spROGura 

THE  MARK  Of  RtLI  ABILITY 


AUTO.MATic  routing  of  telegraph 
messages  at  83,000  words  a  minute 
is  accomplished  by  an  electronic 
switching  system  exhibited  last 
month  at  the  International  Air 
Transport  Association  meeting  in 
New  York.  STRAD  ( Signal  Trans¬ 
mission,  Reception  and  Distribu¬ 
tion)  was  developed  by  ITT’s  Brit¬ 
ish  affiliate.  Standard  Telephones 
and  Cables  Ltd.  of  London. 

The  system  receives  telegraph 
messages  from  up  to  108  circuits 
and  stores  them  on  a  magnetic 
drum  before  sorting  them  accord¬ 
ing  to  destination.  The  system  re¬ 
transmits  them  in  order  of  priority 
and  time  of  arrival.  Strad  is  in¬ 
tended  for  organizations  having  a 
large  flow  of  teleprinter  traffic. 

Heart  of  the  system  is  a  low- 
speed  magnetic-drum  memory  for 
the  system’s  control  circuits  that 
also  stores  incoming  intelligence. 

Messages  are  received  at  up  to 
2,400  bits  per  second.  Recorded 
character  by  character  on  the  in¬ 


coming-line  tracks  of  the  drum  as¬ 
sociated  with  each  line,  the  mes¬ 
sages  are  then  transferred  to  the 
central  message  store  of  the  drum 
at  50,000  bits  a  second  1 83,000 
words  a  minute)  to  release  the  in- 
coming-line  tracks  for  other  mes¬ 
sages. 

Control  circuits  constantly  moni¬ 
tor  each  outgoing  line  for  availabil¬ 
ity.  Upon  flnding  a  free  line,  the 
control  equipment  interrogates  the 
drum’s  central  message  store  for  all 
messages  requiring  that  line.  The 
equipment  also  checks  the  priority 
and  arrival  time  of  messages  so 
that  they  can  be  retransmitted  in 
proper  sequence. 

Input  and  output-line  circuits 
(shift  registers)  are  buffers  be¬ 
tween  the  relatively  low  speed  lines 
and  the  higher  speed  incoming  and 
outgoing-line  tracks  of  the  drum. 

The  system  uses  time-sharing 
to  transmit  the  same  message  over 
a  number  of  lines  at  the  same  time. 
It  can  distinguish  between  six  dif- 


Automatic  telegraph  switching  system  installed  at  the  British  Admiralty 
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Automatically 


ferent  priority  classifications. 

To  insure  that  traffic  is  neither 
lost  or  duplicated,  incoming  and 
outgoing  page  printers  record  mes¬ 
sages  passing  through  the  system. 
A  waiting  register  allows  person¬ 
nel  to  observe  messages  stored  in 
the  drum. 

When  the  central  storage  oc¬ 
cupancy  increases  above  a  predeter¬ 
mined  level  because  of  abnormal 
traffic  overload  conditions  or  line 
interruption,  traffic  can  be  selec¬ 
tively  and  automatically  transferred 
to  a  magnetic  tape  storage.  This 
overflow  device  also  provides  long 
term  storage  in  installations  where 
it  is  required  to  retain  a  copy  of 
every  message. 

Because  time-sharing  is  used,  ex¬ 
tensive  dislocation  of  service  could 
result  from  a  fault  in  one  of  the 
common  circuits.  Therefore,  cir¬ 
cuit  duplication  with  cross-checking 
is  used  to  isolate,  disconnect  and 
indicate  any  common  circuit  that 
develops  a  fault.  Plug-in  units  per¬ 
mit  work  on  faulty  units  to  proceed 
without  disrupting  .service.  Use  of 
wire-wrapped  connections  avoids 
trouble  from  dry  joints  (high-re¬ 
sistive  connections)  due  to  imper¬ 
fect  soldering  or  wire  fracture.s. 

The  line  terminal  conditions  for 
Strad  are  unrestricted.  The  system 
is  designed  for  duplex  channeling. 
Lines  and  trunks  both  have  inde¬ 
pendent  send  and  receive  channels. 
Either  manual  keyboard  transmis¬ 
sion  or  automatic  transmission  may 
be  used.  Lines  can  be  associated 
with  one  or  a  number  of  stations. 

According  to  ITT,  several  gov¬ 
ernment  agencies  in  the  United 
Kingdom,  Australia,  Canada  and 
Europe  have  ordered  Strad  systems. 
In  the  U.  S.,  the  system  is  marketed 
by  ITT’s  Intelex  Systems  division. 
Applications  of  the  system  exist  not 
only  in  telegraphy,  say  ITT  repre¬ 
sentatives,  but  in  many  fields  where 
information  is  to  be  collected  from 
a  number  of  remote  points  for  proc¬ 
essing  and  analysis,  including  data 
processing.  Civil  aviation  ground 
communications  at  Gatwick  Airport 
in  London  incorporate  the  system. 


(  AJieriisement) 


New  Line  of  Precision 
Toroidal  Inductors 
For  Practically 
Every  Application 


Designed  for  use  in  commercial, 
industrial,  and  military  apparatus,  > 
Sprague  Precision  Toroidal  Inductors 
are  customarily  supplied  to  the  close 
(  inductance  tolerance  of  ±  1%.  The 
broad  line  of  Sprague  inductors  in¬ 
cludes  such  styles  as  open  coil,  plastic- 
dipped,  rigid  encapsulated  types  with 
tapped  or  through-hole  mounting,  and 
hermetically-sealed  inductors. 

All  styles,  with  the  exception  of  the 
open-coil  type,  meet  the  requirements 
of  Specification  M1L-T-27A. 

*  Several  core  permeabilities  may  be 
obtained  in  each  of  the  five  basic  sizes 
of  Sprague  inductors  to  give  the  cir¬ 
cuit  designer  the  optimum  selection 
of  desired  Q  and  current  carrying 
abilities.  Each  of  the  core  sizes  is 
available  with  several  degrees  of  stabi¬ 
lization.  Inductors  made  with  cores 
which  have  not  been  subjected  to  the 
I  stabilization  process  exhibit  low  in¬ 
ductance  drift  with  time  and  have  a 
low  temperature  coefficient  of  induct¬ 
ance.  Where  a  greater  degree  of  per¬ 
manence  of  characteristics  is  required, 
cores  with  two  different  stabilization 
treatments  can  be  used  for  most  types 
of  inductors. 

Sprague  toroidal  inductors  may  be 
operated  from  -55C  to  -I-125C.  Tem¬ 
perature  cycling  of  finished  inductors 
is  a  standard  production  procedure  in 
order  to  equalize  internal  stresses  and 
insure  permanence  of  electrical  char¬ 
acteristics. 

For  detailed  information  on  Sprague 
Precision  Toroidal  Inductors,  write 
on  company  letterhead  for  portfolio 
of  engineering  data  sheets  to  Techni¬ 
cal  Literature  Section,  Sprague  Elec¬ 
tric  Company,  Sb  Marshall  Street, 
North  Adams,  Massachusetts. 
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PULSE-FORMING  NETWORKS 

FROM  WATTS  ^ 


to 


MEGAWATTS 


and  everything  in  between! 


When  it  comes  to  pulse  capacitors  and 
pulse-forming  networks,  many  complexi¬ 
ties  in  parameters  and  design  factors  must 
be  considered.  These  specialized  units  must 
be  designed  and  manufactured  by  a  spe¬ 
cialized  organization.  And  because 
Sprague  maintains  a  highly-technical  spe¬ 
cial  engineering  section  devoted  exclusively 
to  pulse  capacitors  and  networks,  it  has 
been,  from  the  very  beginning,  a  major 
supplier  of  these  complex  units  for  radar 
equipment  (ground,  marine,  aircraft,  mis¬ 
sile),  tube  testing,  and  similar  pulse  circuit 
applications. 

This  special  engineering  section  per¬ 
forms  four  important  functions ;  One  group 
designs  custom  units  in  accordance  with 
required  parameters.  Another  group  builds 
pulse  capacitors  and  networks  to  precise 
specifications.  In  another  area,  a  group  of 
specially-trained  field  engineers  provides 
application  assistance  wherever  needed. 
And  yet  another  independent  group 
works  toward  the  future  developing  new 
materials,  new  design  concepts,  and  new 
techniques  for  manufacture,  enabling 
Sprague  to  introduce  product  improve¬ 
ments  such  as  heliarc  sealing  of  cases, 
rugged  alumina  bushing  assemblies, 
Fabmika®  dielectric,  and  improved  her¬ 
metic  sealing  of  closures. 

Write  for  Engineering  Bulletin  No.  10,001 
to  Technical  Literature  Section,  Sprague 
Electric  Company,  Marshall  Street, 
North  Adams,  Massachusetts. 


SPRAGUE 

THE  MARK  OF  RELIABILITY 


December  9,  1960 


CIRCLE  47  ON  READER  SERVICE  CARD  47 


Where  do  you  go  for  fast 
electronic  parts  delivery? 


Raytheon  Distributors 
Serving:  Kev  Markets 
Include: 


Alabama 

Birmingham 

Forbes  Distributing  Company 
AL  1-4104 

MG  Electrical  Equipment  Company 
FAirfax  2-0449 
Mobile 

Forbes  Electronic  Distributors,  Inc 
HE  2-7661 
Arizona 
Phoenix 

Radio  Specialties  &  Appl.  Corp. 

AL  8-6121 
Tucson 

Standard  Radio  Parts.  Inc. 

MA  3-4326 
California 
Burbank 

Valley  Electronic  Supply  Co. 

Victoria  9-3944 
Glendale 

R.  V.  Weatherford  Co. 

Victoria  9-2471 
Hollywood 

Hollywood  Radio  &  Electronics,  Inc. 
HO  4-8321 
Inglewood 

Newark  Electronics  Company 
ORchard  7-1127 
Los  Angeles 

Federated  Purchaser 
BRadshaw  2-8771 
Graybar  Electric  Company 
ANgelus  3-7282 
Kierulff  Electronics,  Inc. 

Richmond  8-2444 
Oakland 

Brill  Electronics 
TE  2-6100 
Elmar  Electronics 
TEmplar  4-3311 
Palo  Alto 

Zack  Electronics 
DA  6-5432 
San  Diego 

Radio  Parts  Company 
BE  9  9361 
San  Francisco 

Fortune  Electronics 
UN  1-2434 
Santa  Ana 

Airtonic  Sales,  Inc. 

Kimberly  5-9441 
Santa  Monica 

Santa  Monica  Radio  Parts  Corp. 
EXbrook  3-8231 
Colorado 
Denver 

Ward  Terry  Company 
AMherst  6-3181 
Connecticut 
East  Haven 

J.  V.  Electronics 
HObart  9-1310 
District  of  Columbia 

Electronic  Industrial  Sales,  Inc. 
Hudson  3-5200 
Florida 
Miami 

East  Coast  Radio  &  Television  Co. 
FRanktin  1-4636 
Electronic  Equipment  Co.,  Inc. 
NEwton  5-0421 
West  Palm  Beach 

Goddard  Distributors,  Inc. 

TEmple  3-5701 
Illinois 
Chicago 

Allied  Radio  Corporation 
HAymarket  1-6800 
Newark  Electronics  Corp. 

STate  2-2944 
Indiana 
Indianapolis 

Graham  Electronics  Supply  Inc. 
MEIrose  4-8486 
Maryland 
Baltimore 

Wholesale  Radio  Parts  Co.,  Inc. 
Mulberry  5-2134 
Massachusetts 
Boston 

Cramer  Electronics,  Inc. 

COpley  7-4700 

DeMambro  Radio  Supply  Co..  Inc. 
AL  4-9000 

Graybar  Electric  Co. 

HUbbard  2-9320 
Lafayette  Radio  Corp.  of  Mass 
HUbbard  2-7850 
Michigan 
Ann  Arbor 

Wedemeyer  Electronic  Supply  Co. 
NOrmandy  2-4457 
Detroit 

Ferguson  Electronics,  Inc. 

UN  1-6700 


To  the  telephone!  And  call  your 
local  RAYTHEON  distributor. 


Quality  Products  at  Factory  Prices 
Plus  Complete  Technical  Data 
Available  from  the  Raytheon  Distributor 
Nearest  You  .  .  . 


RAYTHEON  COMPANY 


RAYTHEON 


DISTRIBUTOR  PRODUCTS  DIVISION 
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Mikcistippi — J  ackson 
Ellington  Radio.  Inc. 

FL  3-2769 
Mictouri 
Kansas  City 

Burstein-Applebee  Company 
BAItimore  1-1155 
St.  Louis 

Graybar  Electric  Company 
JEfferson  1-4700 
New  Hampshire— Concord 
Evans  Radio 
CApital  5-3358 
New  Jersey 
Camden 

General  Radio  Suppiy  Co. 

WO  4-8560  (in  Phila.:  WA  2-7037) 

New  Mexico 
Alamogordo 

Radio  Specialties  Company,  Inc. 
HEmlock  7-0307 
Albuquerque 

Radio  Specialties  Company,  Inc. 

AM  8-3901 
New  York 
Binghamton 

Stack  Industrial  Electronics,  Inc. 

RA  3-6326 
Buffalo 

Genesee  Radio  &  Parts  Co.,  Inc. 
OEIaware  9661 
Wehle  Electronics  Inc. 

TL  4-3270 
Elmira 

Stack  Industrial  Electronics,  Inc. 

RE  3-6513 
Ithaca 

Stack  Industrial  Electronics,  Inc. 
IThaca  2-3221 
Mineola,  Long  Island 
Arrow  Electronics.  Irtc. 

Pioneer  6-8686 
New  York  City 
H.  L.  Dalis,  Inc. 

EMpire  1-1100 

Milo  Electronics  Corporation 

BEekman  3-2980 

Sun  Radio  &  Electronics  Co.,  Inc. 

ORegon  5-8600 

Terminal  Electronics,  Inc. 

CHelsea  3-5200 
Ohio 

Cincinnati 

United  Radio  Inc. 

CHerry  1-6530 
Cleveland 

Main  Line  Cleveland,  Inc. 

Express  1-4944 
Pioneer  Electronic  Supply  Co. 
superior  1-9411 
Columbus 

Buckeye  Electronic  Distributors,  Inc. 
CA  8-3265 
Dayton 

Srepco,  Inc. 

BAIdwin  4-3871 
Oklahoma — T  ulsa 
S  &  S  Radio  Supply 
LU  2-7173 
Oregon— Portland 

Lou  Johnson  Company,  Inc. 

CApital  2-9551 
Pennsylvania 
Philadelphia 

Almo  Radio  Company 

WAInut  2-5918 

Radio  Electric  Service  Co. 

WAInut  5-5840 
Pittsburgh 

Marks  Parts  Company 
FAirfax  1-3700 
Reading 

The  George  D.  Barbey  Co.,  Inc. 

FR  6-7451 
Tennessee 
Knoxville 

Bondurant  Brothers  Company 
3-9144 

Texas 

Dallas 

Graybar  Electric  Company 
Riverside  2-6451 
Houston 

Busacker  Electronic  Equipment  Co. 
JAckson  6-4661 
Harrison  Equipment  Company 
CApitol  4-9131 
Utah— Salt  Lake  City 

Standard  Supply  Company 
EL  5-2971 
Viiginie— Norfolk 
Priest  Electronics 
MA  7-4534 

Washington — Seattle 

Western  Electronic  Company 
AT  4-0200 

West  Virginia — Bluefield 
Meyers  Electronics.  Inc. 

DAvenport  5-9151 


Patient  tiaet  dual  control  knobn  to  mix  white  noise  and  musxe  as  a  way 
of  reducing  pain  of  dentist  drills  and  pliers  (Ritter  Co.) 


Audio  May  Reduce  Dental  Pain 


THIS  WEEK  in  New  York  partici-  ducinjf  the  Audio-Sonic.  This  equip- 


pants  in  the  36th  annual  meeting  of 
the  Dental  Societie.s  of  the  State  of 
New  York  saw  new  entrants  in  the 
field  of  electronic  analgesia,  a  field 
practically  nonexistent  a  year  ago. 

The  pain  suppre.ssion  technique 
uses  audio  frequencies  to  counteract 
the  pain  and  unpleasantne.ss  of  the 
dentist’s  drill.  It  uses  a  sound 
.source  (usually  tapes  or  disks),  am¬ 
plifiers  and  headphones. 

This  gear  along  with  patient-op¬ 
erated  controls  completes  the  basic 
requirements. 

Since  the  initial  e.xperiments, 
more  than  half  a  dozen  companies 
have  begun  to  manufacture  the 
equipment  for  commercial  sale. 
Among  these,  the  Ritter  Company, 
Rochester,  N.  Y.,  produces  the  Au¬ 
dio  Analgesiac,  or  Audiac.  Pro¬ 
vided  with  the  electronic  equipment 
is  a  .selection  of  music  on  tape  cart¬ 
ridges  including  special  programs 
for  children.  The  patient  holds  a 
small  control  box  whose  two  knobs 
allow  him  to  choose  his  own  blend 
of  music  and  white  noise.  Also  in 
the  field  is  Cavitron  Equipment 
Corp.,  Long  Island  City,  N.  Y.,  pro- 


ment  includes  a  chairside  dentist’s 
control,  a  patient  control,  earphones 
for  both  and  a  remote  master  unit. 
A  selection  of  four  music  tapes  is 
included  with  the  equipment  in  cart¬ 
ridge  form.  The  package  lists  at 
$750.00.  Both  companies  exhibited 
at  the  New  York  dental  meeting. 

The  Wilton-Greene  Corp.  of 
Ridgefield,  Conn.,  also  showed  audio 
analgesic  equipment  at  prices  rang¬ 
ing  from  about  $450  to  about 
$1,200.  Among  contenders  for  the 
market  is  North  American  Philips 
with  a  sy.stem  ranging  in  price  from 
$1,000  to  $1,.500.  The  Philips  equip¬ 
ment  was  exhibited  in  New  York 
this  week.  Also  exhibiting  was 
Densco  of  Denver,  Colorado. 

The  companies  say  they  are  now 
selling  the  equipment  through  den¬ 
tal  supply  houses  and  plan  to  con¬ 
tinue  this  method  because  of  the 
.specialized  market. 

To  date,  the  American  Dental  As- 
.sociation  has  neither  accepted  nor 
rejected  the  new  pain  reducing 
technique.  Presently,  the  ADA’s 
Council  on  Therapeutics  is  studying 
the  method. 
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ACADEMICALLY  SPEAKING 


Guide  for  Graduate  Engineers 


GRADUATE  STUDY  at  engineering 
schools  is  periscoped  in  a  new  publi¬ 
cation  put  out  by  the  American  So¬ 
ciety  for  Engineering  Education  at 
the  University  of  Illinois  (Urbana, 
Ill.).  Running  only  twenty  pages, 
the  booklet  presents  information  on 
planning  graduate  study  (including 
reasons  for  taking  graduate  work) , 
the  kinds  of  degrees  available,  and 
the  life  of  a  graduate  student.  The 
aim  of  the  authors  is  to  give  infor¬ 
mation  that  would  apply  to  gradu¬ 
ate  study  at  any  accredited  engi¬ 
neering  school  in  the  U.  S.  The 
booklet  is  prepared  by  students  in 
the  University  of  Illinois  chapter  of 
Tau  Beta  Pi.  It  has  the  students’ 
approach  throughout.  One  section 
deals  with  what  graduate  study  re¬ 
quires  of  the  student,  another  tells 
how  to  choose  the  right  school  for 
the  individual  student’s  needs.  For 
the  married  student,  there  is  a  sec¬ 
tion  on  housing,  job  for  the  wife 
and  similar  problems  he  may  have 
to  solve.  A  detailed  section  on  finan¬ 
cial  support  outlines  the  types  of 
support  available,  and  the  advan¬ 
tages  and  disadvantages  of  each;  it 
emphasizes  that  the  engineer  quali¬ 
fied  for  graduate  study  should  have 
no  trouble  getting  needed  financial 
a.ssistance. 

Builder  of  low-voltage  electron 
microscopes,  Dr.  Alvar  P.  Wilska, 
is  now  a  visiting  professor  of  phys¬ 
ics  at  the  University  of  Arizona. 
Of  his  latest  microscope,  the  fifth  in 
a  series  built  since  1950  in  Finland, 
he  said  that  lens  improvement  com¬ 
bined  with  low  voltage  may  make 
it  possible  to  visualize  living  struc¬ 
tures  down  to  the  level  of  individual 
atomic  groups.  High  contra.sts  are 
obtained,  using  as  little  as  a  quarter 
of  the  voltage  required  by  conven¬ 
tional  instruments. 

U.  S.  participation  in  the  North 
Atlantic  Treaty  Organization  Fel¬ 
lowships  in  Science  will  again  be 
administered  by  the  National  Sci¬ 
ence  Foundation  at  the  request  of 
the  State  Department. 

About  50  fellowships  will  be 
awarded  to  U.  S.  citizens  in  the  sci¬ 


ences  including  the  mathematical, 
physical  and  engineering  sciences. 
Applicants  must  have  earned  a  doc¬ 
toral  degree  by  the  anticipated  be¬ 
ginning  of  fellowships,  or  they  must 
have  had  research  training  and  ex¬ 
perience  equivalent  to  that  of  a  doc¬ 
toral  degree.  April  3,  1961  is  the 
date  set  for  making  the  awards. 
Encouragement  to  study  in  a  coun¬ 
try  affiliated  with  NATO  is  an  ear¬ 
mark  of  the  program.  However, 
fellows  are  not  restricted  to  these 
countries,  and  consideration  will  be 
given  to  those  planning  study  else¬ 
where. 

Management  decisions  about  the 
amount  of  money  allotted  to  re¬ 
search  and  development  during  a 
specific  planning  period  may  be  im¬ 
proved  through  a  manual  developed 
by  operations  research  scientists  at 
Case  Institute  of  Technology.  The 
manual  recommends  how  money 
should  be  divided  between  the  kinds 
of  research  and  development,  and 
the  amounts  to  be  spent  on  specific 
research  and  development  projects 
for  the  firm.  Based  on  a  study  of 
the  effect  of  research  on  profits  in 
several  chemical  companies,  the  for¬ 
mulas  developed  are  offered  as  a 
suggested  means  for  testing  in 
other  industries.  One  of  the  princi¬ 
pal  values  of  the  formulas,  says  the 
Case  group,  is  that  they  alert  com¬ 
panies  to  the  kinds  of  data  that  are 
essential  for  making  rational  deci¬ 
sions  in  budgeting  research.  Men 
with  limited  mathematical  training, 
they  say,  can  make  ready  use  of  the 
manual. 

A  Radio  Astronomy  Institute  has 
been  formed  at  Stanford  University 
to  implement  an  extended  research 
program  in  which  visiting  scientists 
will  take  part.  Emphasis  will  be  on 
basic  research  in  solar-terrestrial 
physics,  galactic  radio  astronomy, 
radio  interferometry,  radiometry 
and  related  areas.  Institute  direc¬ 
tor  is  Professor  Ronald  N.  Brace- 
well,  who  designed  and  built  the 
32-dish  radio  telescoi>e  now  being 
used  for  sunspot  and  solar  bright¬ 
ness  studies. 


IMPORTANT  NEW  OPENINGS 
FOR  CREATIVE  ENGINEERS 

The  Martin  Company,  at  Orlando, 
Florida  —  prime  contractor  for  Per¬ 
shing,  Bullpup,  Lacrosse,  Missile 
Master  and  BIRDiE  —  has  senior 
level  openings  on  its  Technical  and 
Research  Staff  in  the  following  tech- 

>  nologies: 

•  Operations  Research  —  including 
optimum  decision  and  prediction 
methods  for  existing  and  proposed 
weapon  systems. 

•  Information  Theory — with  empha¬ 
sis  on  optimum  coding  and  signal¬ 
ing  techniques. 

•  Digital  Computers  —  analysis  and 
advanced  research,  including  learn¬ 
ing  machines. 

•  Electronic  Systems  —  conceptual 
evaluation  of  advanced  weapons 

I  systems. 

•  Inertial  Guidance — conceptual  and 
analytic  investigation  of  advanaxi 
systems  using  novel  components. 

•  Electronic  Packaging  —  utilizing 
thin  film  and  micro-electronic  tech¬ 
nology. 

•  Environments  —  study  of  shock, 
vibration,  acoustics,  temperature, 
and  natural  environments. 

•  Structures  —  development  of  new 
concepts,  materials,  applications, 
and  design  criteria. 

•  Human  Factors  —  analysis  related 
to  military  and  space  applications. 

•  Missile  Propulsion  —  liquid  and 

>  solid  rocket  propulsion  and  air 
'  breathing  systems. 

•  Ground  Support  Equipment — with 
i  emphasis  on  mobile  missile  systems. 

If  you  are  qualified  for  senior  level 
,  work  in  this  highly  select  staff,  please 
j  send  a  brief  resume  to  Mr.  C.  H.  Lang, 
I  Director  of  Employment,  'The  Martin 
I  Company,  Orlando  23,  Florida. 


WORK  IN  THE  CLIMATE  OF  ACHIEVEMENT 
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PERSHING — in  test  at  Cape  Canaveral 


Martin-built  Pershing— a  major  breakthrough  for  the  Army 
in  its  program  to  develop  the  modern  missile  as  a  mobile  field 
artillery  weapon.  Pershing  moves  over  the  roughest  terrain  on 
its  own  mobile  launcher,  is  ready  to  fire  within  minutes. 


f 


Highly  Reliable 

HITACHI  "SIMI-CONDU 


For  Industrial  Use 

Switching  Transistors  and  Diodes 


2  S  A  1  8| 

2SA41i 

2SA42  1 

2SA861 

2SA208 

2SA209 

2SA21fl 

2  S  B  6  6  f 

2SB67^ 

2SB681 

2SB81 

2SB82 

2SC89 

2SC90 

2SC91 


Hitachi  semi-conductors  provide  the 
basis  for  the  excellent  capacity 
of  the  Hitachi  Electronic  Computer 
HITAC 103. 


1  N34A’^ 
1N35  ^ 
lN38Ar 
1N56A  , 
1N60  Jt 

1577 

1578  \ 

1579 
1S84  ^ 


‘yj  JcufX3/n, 

•HITACHY”  TOKYO 


Cable  Address 


BacA  of  HITAC  103. 
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ALL-TRANSISTORIZED  VOLT-AMP  METER 


ALL-TRANSISTORIZED  DC  VOLTMETER 


MEETINGS  AHEAD 


Dec.  11-15:  American  Nuclear  So¬ 
ciety,  Winter  Meeting,  ANS, 
AIF;  Mark  Hopkins  Hotel,  San 
F  rancisco. 


Dec.  12-14:  USA  National  Commit¬ 
tee,  URSI,  Fall  Meeting;  Na¬ 
tional  Bureau  of  Standards,  Boul¬ 
der,  Colo. 


Dec.  13-15:  Eastern  Joint  Computer 
Conf.,  PGEC  of  IRE,  AIEE, 
ACM;  New  Yorker  Hotel,  New 
York  City. 


Dec.  16-17:  Combined  Analog  Digi¬ 
tal  Computer  Systems  Sympo¬ 
sium,  Simulation  Councils,  Inc., 
General  Electric ;  Sheraton  Hotel, 
Philadelphia. 


Jan.  8-12:  Thermoelectric  Energy 
Conversion,  Dept,  of  Defense, 
Joint  Technical  Society;  Statler 
Hilton  Hotel,  Dallas. 


MODEL  DC-IOOA  PRECISION  VOLTMETER 


MODEL  VA-IOOA  PRECISION  VOLT-AMP  METER 
The  CSC  Model  VA-IOOA  precision 
volt-amp  meter  combines  all  the  fea¬ 
tures  of  the  Model  DC-IOOA  voltmeter 
—such  as  wide  range,  high  accuracy, 
extreme  stability  and  self<alibration— 
plus  a  current  measurement  capability 
to  an  accuracy  of  better  than  ±0.1%. 
It  is  designed  for  standard  lab  calibra¬ 
tion,  general  testing  and  production 
testing,  and  performs  to  the  following 
typical  specifications : 

RANGE:  0-1000  Volts 
0-1  Amp 

VOLTAGE  ACCURACY:  ±.05%  5  uv 

absolute 

CURRENT  ACCURACY:  ±.1%  .001  ua 

WEIGHT:  9  lbs. 

SIZE:r'w..7‘’h..6‘’d. 

Caaiflata  iafanaatlaa  is  available  frsa  aay  •( 


Jan.  9-10:  Plasma  Dynamics; 
Southern  Methodist  Univ,,  Dept, 
of  Mech.  Engineering,  Dallas. 


Jan.  9-11:  Reliability  &  Quality 
Control,  ASQC,  AIEE,  EIA, 
PGRQC  of  IRE ;  Bellevue-Strat- 
ford  Hotel,  Philadelphia. 


Jan.  12-13:  Reliability  of  Semi¬ 
conductor  Devices,  Working 
Group  on  Electron  Tubes;  West¬ 
ern  Union  Auditorium,  New  York 
City. 


Jan.  17-19:  Instrument  Automation 
Conf.  &  Exhibit,  ISA;  Sheraton- 
Jefferson  Hotel,  Kiel  Auditorium, 
St.  Louis,  Mo. 


Feb.  1-3:  Military  Electronics, 
PFMIL  of  IRE ;  Biltmore  Hotel, 
Los  Angeles. 


QCO  Electronic  Salas,  Inc. . Ml  Vernon,  N.Y. 

Holdewortb  A  Company . Lansdowne,  Pa. 

Stanley  Enterprises . Seattle  •,  Wash. 

Smith-Oietrich  Sales  Co. . Inglewood,  Calif. 

N.  S.  Brown  Associates . Dallas  SO,  Texas 

The  Jay  Company . Arlington,  Va. 

Charles  WInicfc  Company . Schenectady,  H.y. 

Frazar  A  Hanson  (Export). .San  Francisco  11, CalH. 

Or  write  directly  to  CSC  for  technical 
bulletin  E-1314-1B. 


Feb.  1-4:  Electronic  Representa¬ 
tives  Assoc.,  Annual  Convention; 
Ambassador  Hotel,  Los  Angeles. 


Feb.  15-17:  Solid  State  Circuit 
Conf.,  International,  PFCT  of 
IRE,  AIEE;  Univ.  of  Penn.  & 
Sheraton  Hotel,  Philadelphia. 


Mar.  20-23:  IRE,  International 
Convention,  All  PC's;  Coliseum  & 
Waldorf-Astoria  Hotel,  New 
York  City. 
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Materials  capability  assures  superiority 


Eight  years  of  intensive  research  and  development  on  solid  state 
microwave  devices,  utilizing  its  fully-equipped  ferrite  materials  laboratory, 
enable  Sperry  Microw^ave  Electronics  Company  to  offer 
the  most  advanced  devices  and  materials  yet  developed  by  the  industry. 

Yttrium  and  yttrium  gadolinium  garnet  standard  bars  are  now  available 
for  early  delivery.  These  advanced  materials,  with  their  consistent 

composition  and  characteristics,  make  possible  more  advanced 

solid  state  devices  than  were  heretofore  available, 

Microllne  Instruments  |  Radar  Test  Sets  j  Systems  Instrumentation  |  Solid  Stmtm  Dovlemt  mod  Mmtorimla  j  Microwave  Components  and  Antennas 
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SPERRY  MICROWAVE  ELECTRONICS  COMPANY,  CLEARWATER.  FLORIDA 
DIVISION  OF  SPERRY  RAND  CORPORATION 


§ 

Miniaturized  internal  magnet  coaxial  isolators,  miniaturized 
strip  transmission  line  isolators,  miniaturized  circulators,  high-  and 
low-power  octave  bandwidth  coaxial  and  ridge  waveguide  isolators, 
and  specialized  devices  are  available  firom  stock. 


Isolators,  attenuators,  equalizers,  limiters,  filters,  harmonic 
suppressors,  duplexers,  circulators,  switches  and  polarizers  have  been 
developed  for  optimum  performance  where  used  as  system  components. 
The  firequency  range  covered  is  from  250  to  12,000  me. 


Send  for  specific  information  and  recommendations  for  any 
development  or  production  application. 
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THESE  RUGGED  JOHNSON 
VARIABLES  WITHSTAND  TERRIFIC 


DRS-8 

Silver  plated  In  20  lb. 
hydrogen  preeeure 
Rated:  50V  amp 
up  to  250  volts 


•  Operate  in  any  position 

•  Hermetically  sealed  against 
moisture  and  explosions 

•  Not  affected  by  h^h  or  low 
temperati{re,  nor  pressures 

e  Small,  compact,  rugged 


•  High  sensitivity 

•  Rapid  cycling, 

up  to  400  cycles 

•  Long,  dependable  life 

for  relays,  bmers,  limtt  switches, 
commutators,  flow  meters,  etc. 

Send  for  bufitlin  WBUjgBH 


Actual 

Size 


ORO-f  • 

Gold  plated  in 
inert  atmosphere 
Rated:  15V  amp 
up  to  250  volts 


Set  your  frequency . . .  these  tough  np* 

Johnson  “L”  variables  will  hold  ” 

it — even  under  severe  conditions 
of  shock  and  vibration!  Designed 
to  provide  outstanding  strength, 
rigidity  and  operating  stability 
>-rotor  bearings  and  stator  sup¬ 
port  rods  are  actually  solder^ 

directly  to  the  heavy  3/16'  thick  steatite  ceramic 
end  frames.  Parts  can’t  break  loose  . . .  capacity  can’t 
fluctuate! 

Specially  designed  split-sleeve  tension  bearing  and 
silver-plated  beryllium  copper  contact  provide  con¬ 
stant  torque  and  smooth  capacity  variation.  Plating 
is  heavy  nickel — plate  spacing  .020',  .060'  and  .080' 
spacing  as  well  as  special  platings,  shaft  lengths  and 
terminal  locations  in  production  quantities. 


Dept  EL  •  Lake  and  Grove  Streets  •  Lake  Mills,  Wisconsin 
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A  complete  variable 
capacitor  line  .  .  .  from 
tiny  sub-miniatures  to 
large  heavy  duty  types! 

From  the  tiny  Type  "U"  sub-miniature, 
vrhich  requires  less  than  0.2  sq.  in.  for 
chassis  or  panei  mounting — to  the 
rugged  heavy-duty  "C"  and  "D"  types 
.  .  .  the  Johnson  variable  capacitor 
line  is  designed  for  more  capacity  in 
less  space — offers  you  one  of  the 
widest  standard  capacitor  lines  in  the 
industry  I  For  detailed  specifications 
on  oil  Johnson  variable  capacitors, 
write  for  your  free  copy  of  our  newest 
components  catalog,  described  below. 


^MOOEC  R..202 


MODEL  y04B 


MODEL  TK-lOA 


Writ#  todoy  for  our  nowott  •loctronic  ^  H 

com|>onoRt«  cotolo9— >cofiipl«to  spociflcotions«  *  V 
•npinooring  prints  ond  curront  prkos  on: 

•  CAPACITORS  •  TUtE  SOCKETS  •  CONNECTORS 

•  INSULATORS  •  KNOiS,  DIALS  •  INDUCTORS 


KYORITSU  ELEQRICAL  INST.  WORKS,  LTD 

No.  120,  Nakone-cho,  Meguro-ku,  Tokyo,  Japan 
Cable  Address;  "KYORITSUKEIKI  TOKYO" 

Tel:  (717)  0131-5 


E.  F.  JOHNSON  CO 


2014  Second  Avenue  S.W.  •  Waseca,  Minnesota 
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inter-industry 

CONFERENCE  ON 

ORGANIC 

SEMICONDUCTORS 


aprH  18  and  19,  1961 
tuesilay  and  Wednesday 
terrace  casino,  Morrison  Hotel 
Chicago  1,  illinois 


co-sponsored  by 

ARMOUR  RESEARCH  FOUNDATION 

of  Illinois  Institute  of  Technology 

and  ELECTRONICS 


a  McGraw-Hill  publication 


Technical  sessions  on  the  present  state  and  future  potential  of  organic  semiconductors  in  the 
electronics,  chemical,  and  semiconductor  industries — to  include  discussions  in  all  phases  of 

OReANIC  SEMICONDUCTOR  PHYSICS 

MOLECULAR  CRYSTALS 
CHARQE-TRANSFER  COMPLEXES 
uPjP  PYROLYZED  POLYMERS 

PHOTOCONDUCTIVITY  § 

ELECTRICAL  AND  THERMAL  TRANSPORT  Ik  HHKS 
SURFACE  AND  CONTACT  EFFECTS 
OROANIC  SEMICONDUCTOR  DEVICES 

^  Invited  and  contributed  papers  will  contain  the  latest  results  of  research  in  industrial  and 

government  laboratories  and  will  cover  all  aspects  of  this  important  new  pgjd.  Many  of  the 
invited  papers  will  be  tutorial  to  allow  participants  to  make  firsthand  judgments  about  the 
state  of  this  new  science.  A  detailed  program  will  be  published  well  in  advance  of  the  conference. 

Bbg 

INVITED  PAPERS  WILL  COVER  THE  FOLLOWING  AREAS”” 

b  DAVID  FOX*  State  University  of  New  York,  Theoretical  Aspects  of  Electrical  Transport 

Rf  G.  KEPLER*  E.  1.  DuPont  de  Nemours  &  Co.,  Conductivity  in  Anthracene  Single  Crystals 
JAN  KOMMANDUR*  National  Carbon  Research  Laboratories,  Characteristics  of  Charge-Transfer 
Complexes 

OLIVER  LtBLANC*  General  Electric  Research  Laboratories,  Interpretation  of  Conductivity  in 
Molecular  Crystals 

HERBERT  A.  POHL*  Princeton  University,  Electrical  Properties  of  Pyrolyzed  Polymers 
MARVIN  SILVER*  Office  of  Ordnance  Research,  Surfaces  and  Contacts  in  Organic  Semiconductors 

FOR  FURTHER  INFORMATION  CONTACT 

fames  ].  Brophy,  Co-Chairman 

Physics  Research  Division  “ 

Armour  Research  Foundation 
fgg—^g^J^^chnology  Center 
Chicago  16,  Illinois 

DO  YOU  HAVE  NEW  RESULTS? 

V'e  would  like  to  include  your  paper  in  the  program.  If  you  have  been  working  on  the  preparation’^^' 
measurement,  or  evaluation  of  organic  semiconductors,  take  this  opportunity  to  present 

your  work  to  an  audience  of  scientists  and  engineers  having  parallel  interests  to  your  own. 

D  '  i ' 

g 

MAIL  YOUR  ABSTRACT  in  duplicate  no  later  than  fanuary  to 

John  IF'.  But  trey,  Program  Chairman 
Physics  Research  Division 
Armour  Research  Foundation 
Technology  Center 

Chicago  16,  Illinois  q  ^ 


FAILURE-FREE 
STACK-HOURS ! 

RELIABILITY  PROVEN  BY  17,000  KW  IN  FIELD  APPLICATIONS 

WESTINGHOUSE  SILICON  HIGH- 
VOLTAGE  RECTIFIER  STACKS 
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New  Westinghouse  Stacks  top  their  own  failure-free  record! 
Number  of  stack-hours  for  units  currently  in  use  has  nearly 
doubled  in  less  than  six  months !  Proof  not  only  of  outstanding 
reliability,  but  of  an  increasing  industry* wide  acceptance  of 
Westinghouse  Silicon  High  Voltage  Stacks. 

Why  Westinghouse  Silicon  Rectifier  Stacks  are  the  most  reliable.  They  are  made 
to  highest  standards  of  circuit  design,  quality  control,  and  assembly.  Exclusive 
Westinghouse  circuits  gxiarantee  uniform  division  of  reverse  voltages,  provide 
optimum  steady  state  as  well  as  transient  and  overload  characteristics.  Only 
MIL  Type  shunting  resistors,  capacitors,  and  mounting  boards  are  used.  All 
components  are  100%  tested  before  and  after  assembly.  Spacing  and  cooling  of 
components  allows  operating  in  ambient  temperatures  as  high  as  llO^C.  As  a 
result  of  these  and  other  Westinghouse  quality  features,  there  is  no  record  of  a 
single  stack  failure  in  any  type  of  application. 

Westinghouse  Silicon  Rectifier  Stacks  are  available  in  a  range  of  current 
ratings  from  1.2  Amps  to  18  Amps . . .  from  9.6  K.V.  to  35  K.V.  For  higher 
voltage  requirements  Stacks  may  be  connected  in  series. 

For  full  information,  or  engineering  assistance,  contact  your  local  Westing* 
house  Representative  or  write:  Westinghouse  Electric  Corp.,  Semiconductor 
Dept.,  Youngwood,  Penna.  sc-iow. 

You  can  be  sure. ..If  it’s  Westinghouse 


MIL  Tvec  COMPONCNTS 

Unique  Westinghouse  modular 
inserts  feature  MIL  Type 
shunting  resistors,  capacitors, 
and  mounting  boards.  AU 
components  are  100%  tested 
before  and  after  assembly. 

APSU  CATIONS 

•  Electrostatic  precipitators 

•  Radio  broadcasting  transmitters 

•  Radar  transmitters 

•  Ultrasonic  transducers 

•  Radar  pulse  forming  netumrks 
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SOLID-STATE 

PORCELAIN 

CAPACITORS 

. . .  chosen  for  reliability  by 

•OISIET^IO  S*in 

HOUND  DOG'S  ^ 


1 


THANKS,  MONSIEUR  CORIOLIS,  BUT  WE  PLAY  IT  STRAIGHT ! 


Your  theory  is  a  little  complicated  for  us.  Rather  than  work  in  rotating  coordinates  and 
compensate  for  your  famous  acceleration,  we  avoid  the  problem.  Our  guidance  system  plat¬ 
forms  are  stabilized  in  inertial  space  instead  of  rotating  Earth  space.  The  result  is  simpler 
guidance  system  computations  for  missiles  like  Titan.  If  you  are  challenged  by  reducing 
classic  theory  to  practical  hardware,  and  have  a  BS,  MS  or  PhD  in  Physics,  ME,  EE,  or 
Math,  please  contact  Mr.  C.  C.  Allen,  Director  of  Scientific  and  Professional  Employment, 
7929  S.  Howell,  Milwaukee  1,  Wisconsin. 

AC  SPARK  PLUG  ^  THE  ELECTRONICS  DIVISION  OF  GENERAL  MOTORS 
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Complex  pre-preg  boards  like  this  get 
dimensional  stability  from  DOW  EPOXY  RESINS 


Complex  electronic  circuit  boards,  especially  those 
used  in  aircraft,  computers,  missile  and  rocket  sys¬ 
tems,  are  now  being  made  stronger,  more  heat  and 
chemical  resistant— with  greater  over-all  dimensional 
stability  —  using  copper-clad,  glass  cloth  laminates 
impregnated  with  Dow  epoxy  resin. 

Noted  for  their  flexural,  impact  and  copper  bond 
strengths,  Dow  epoxy  resins  give  copper-clad,  epoxy/ 
glass  laminates  excellent  dimensional  stability— even 
during  dip  soldering.  Shrinkage,  warpage,  twist 
rarely  occur.  What’s  more,  they  score  very  high  in 
acid  and  solvent  resistance,  heat  and  humidity  toler¬ 


ance.  And  Dow  epoxy  resins  process  easily,  won’t 
support  fungus  growth,  and  will  not  change  measur¬ 
ably  with  age. 

The  complicated  board  shown— laminated  with  Dow 
epoxy  resin  —  is  so  thin  it  can  be  rolled  into  a  tube 
for  shipping,  or  twisted  to  fit  an  oddly  contoured 
assembly,  if  necessary,  without  damage.  For  full  in¬ 
formation  and  technical  assistance  on  Dow  epoxy 
resins,  write:  the  dow  chemical  company. 
Midland,  Michigan,  Plastics  Merchandising  Depart¬ 
ment  1978JG12-9. 


THE  DOW  CHEMICAL  COMPANY  •  MIDLAND,  MICHIGAN 
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Sets  New  Standard  in  Miniature  Reliability! 

H  This  sub-miniature  DM -10  Mica  Capacitor  retains  the  same 
superior  electrical  characteristics  of  silvered  mica  capacitors  as 
found  in  much  larger  sizes.  It  assures  a  high  order  of  perform¬ 
ance  in  extreme  miniaturization  applications  —  missiles,  printed 
circuits  and  all  compact  electronic  equipment.  Parallel  leads 
provide  greater  versatility.  Tough  phenolic  casings  protect 
against  physical  damage  and  penetration  of  moisture. 


Operating  Temperature i  up  to  150"  C. 

Charaeterlstioai  C,  D,  E  and  F,  depending  on 
capacitance  value 

Leadai  #26  AWG  (.0159")  Copperweld  wire 

EL-MENCO'S  SUB-MIDGET  OM-IO  *  ,  .  THE  NEW  SMALLER  MINIATURE  MICA  CAPACITOR 


THE  ELECTRO  MOTIVE  MEG.  CO.,  INC. 

Monufactwrrr*  EI-M«nco  Capocilort 

WILLIMANTIC  CONNECTICUT 

•  moldrd  mica*  dippadmka  •  mica  trimmor*  dippod  pap«» 

•  tubular  pgpir  *  caromic  •  tilvarod  mic*  RImt  *  coramic  ditca 

Arco  Elacirenict,  Inc.,  64  Whila  St.,  Naw  York  13,  N.  Y. 

Eiclutiva  Suppliar  To  Jebbars  and  Ditiributori  in  tha  U.S.  and  Canodo 


Cmpaclty  and  VoHaga  Rangaa 


Working  Voltage 

Capacity  Range 

100  WVDC 

1  MMF  thru  360  MMF 

,  300  WVDC 

1  MMF  thru  300  MMF 

1  500  WVDC 

1  MMF  thru  250  MMF 

EL-MENCO’S  DM-IO  MEETS 
ALL  THE  ELECTRICAL  REQUIRE¬ 
MENTS  OF  MILITARY  SPEC. 
#MIL-C-5B  AND  EIA  SPECIFICA¬ 
TION  RS153 

Other  sizes  also  ideal  for  minia¬ 
turization  applications  — 

OM-15. . .  up  to  820  mmf  at  300 
VDCW,  up  to  400  mmf  at  500 
VDCW. 

. .  up  to  5400  mmf  at  300 
VDCW,  up  to  4000  mmf  at  500 
VDCW. 

WRITE  FOR  SAMPLES  OF 
EL-MENCO  DM10  CAPACI¬ 
TORS  and  brochures  describing 
El-Menco’s  complete  line  of 
capacitors. 
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Are  lines  A  and  B  the  same  length? 


At  Hitemp-Quality  is  not  an  lillusion 


Hitemp  products  are  for  you,  the  wire  and  cable  user 
who  requires  quality  and  reliability  that  is  fact,  not  illusion. 
Hitemp  is  a  Division  of  Simplex  Wire  &  Cable  Company,  Inc. 


The  naked  eye  comparison  of  ^  ^ 

quality  of  different  brands  of  wi  re 

and  cable  is  just  as  much  an  illusion  as  the  art  form  above. 

To  the  touch  and  eye  they  seem  identical.  They  may  even 
have  been  made  with  similar  materials  and  equipment.  One 
brand,  however,  will  outlast,  outperform  the  others— Hitemp. 

Idle  boast?  No!  Hitemp  has  the  greatest  store  of  experi¬ 
ence  in  the  industry— two  modern  production  facilities  that 
are  second  to  none— and  more  than  one-fourth  of  its  entire 
work  force  devoted  solely  to  inspection  and  quality  control. 


1200  SHAMES  DRIVE,  WESTBURY,  NEW  YORK 
1532  S.  CALIFORNIA  AVE.,  MONROVIA,  CALIF. 
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YOU  CAN  SPECIFY  savings  in  weight,  improve¬ 
ments  in  performance,  increases  in  reliability  for 
your  electronic  systems  from  this  box.  This  is 
Sperry’s  Speci-File — a  complete  electronic  and  phys¬ 
ical  biography  of  the  traveling  wave  and  klystron 
tubes  offered  by  Sperry  Gainesville.  To  speed  your 
specifying,  to  make  it  more  accurate,  and  to  secure 
the  benefits  of  outstanding  microwave  tube  perform¬ 
ance  for  your  systems,  order  your  free  Sperry  Speci- 
File  today.  Just  fill  in  and  mail  the  attached  coupon. 


ELECTRONIC 

TUBE 

DIVISION 


Gainesville,  Florida  A  Division  of  Sperry  Rand  Corporation 


Section  C-101 

Sperry  Electronic  Tube  Division 
Gainesville,  Florida 

Please  send  me  a  FREE  Sperry 
Speci-File: 

NAME _ 

TITLE _ _ 

COMPANY _ _ 

ADDRESS _ _ 


STATE. 


Some  ideas 
just  won’t  wait 


With  over  70  advanced  projects  in  the  works,  the 
Northrop  atmosphere  is  so  stimulating  that  ideas  often 
refuse  to  wait  —  they  compel  attention  wherever  the 
inspiration  strikes.  Missile  guidance,  rendezvous  and 
maneuverability  in  space,  bioastronautics,  universal 
checkout  systems,  laminar  flow  control  for  aircraft 
present  insistent,  gratifying  challenges.  If  you  have 
sharp  creative  abilities  In  these  lines,  investigate  the 


intellectually  invigorating  environment  and  rewards 
offered  by  Northrop’s  current  and  future  programs. 

We  seek  exceptional  engineers,  physicists,  and 
mathematicians  to  join  our  thinkers  and  doers.  Send 
us  a  card  today  _ 

with  your  name,  M 
address,  and  area 

of  special  interest.  Norttirop  corporation,  Box  1525.  Bavarty  Hills,  California 


Versatile  Secondary-Emission  Amplifier 


7548 

SOLVES 

CIRCUIT  PROBLEMS 


PULSE 

GENERATOR  AMPLIFIER 
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New  mass-produced  version  offers  many 
improvements 


•  New  long-life  dynode  surface 

•  Exceptional  stability  under  dynode 
overload 

•  Relaxed  restrictions  on  dynode 
voltage 

•  Lowered  threshold  voltage  require¬ 
ments 

•  Output  normalized,  in  or  out  of  phase 


•  Relaxed  regulation  requirements  for 
heater  voltage 

•  Tested  for  shock  and  vibration 

•  Coil  heater  and  high-conductivity 
gold-plated  base  pins 

•  Dual  cathode  leads  for  h-f  operation 

•  Standard  9-pin  miniature  base 


NOOTHERTUBE 

CAN 


Enthusiastic  response  to  the  CBS  7548 
established  two  major  facts: 

1.  Keen  interest  in  a  practical,  versatile 
secoiKlary-emiasion  tube. 

2.  Its  limitless  capabilities  for  simplifying  and 
solving  a  wide  range  of  circuit  problems  .  .  . 
from  fast -rise -time  pulse  amplifiers  and 
generators  to  wideband  distributed  amplifiers. 

This  new  mass-produced  version  of  the 
CBS  7548  easily  outperforms  conventional 
tubes  and  transistors,  incor|x>rates  many  new 
features  and  improvements  based  on  cus¬ 
tomer  requirements.  Check  the  facts.  Better 
stiU,  order  the  CBS  7548  and  Technical 
Bulletin  E-393A.  Put  this  problem  solver  to 
work  in  your  problem  circuits. 


industrial 

tubes 


CBS  ELECTRONICS, 

A  Division  of  Columbia  Broadctsting  Systom,  lac. 

Saioa  Officn;  Danwrs,  iitta.,  100  Endkott  St.,  SPriag  4-2860 
Ntwcrk,  N.  J.,  231  Johnaon  Are.,  TAIbot  4-2460  •  Mtlrot*  Park, 
ta.,  1990  N.  Mannheim  Rd.,  EStebrook  9.2100  *  Let  AaetUt, 
Cali/;  2120  S.  Garfleid  Ave.,  RAymond  8-9081  •  Atlanta,  Go., 
CaiT  Chapman  4k  Co.,  600  Tnisco  Way,  8.  W.,  Ptmaa  8-4506 
UinmafoUe,  Minn.,  The  Heimann  Co.,  1711  Hawthorne  Ato, 
FEderal  2-6467. 
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Model  PS4232M 

115  325  volts  DC  out 
at  1.5  amp  maximum 


TRANSISTOR  -  REGULATED 

•  Five-Year  Warranty 

•  Transient-Free  Output 

•  Exclusive  Regulator  Circuit 


Two  new  lines  of  power  supplies  —  one  high  and  one 
low  voltage  line  —  are  available  now  from  POWER 
SOURCES,  INC.  Both  lines  feature  the  exclu¬ 
sive  POWER  SOURCES  regulator  circuit  that 
provides  full  protection  for  the  transistors  without 
DC  fuses.  Both  lines  are  warranted  for  five  full 
years.  Warranty  includes  all  semi-conductor  com¬ 
ponents.  Cooling  systems  of  advanced  design  insure 
long  life  and  trouble-free  operation. 

For  prices  and  complete  specifications  on  POWER 
SOURCES  high  and  low  voltage  solid  state  power 
supplies,  write,  wire  or  phone  today. 


Model  PS4315M  0-36  volts  DC  out  at  15  amp  maximum 

POWER  SUPPLIES 

Hish  Voltage  Supply  Specifications 


POWER  SOURCES  BY 

POWER  SOURCES, 


RS4222 

PS4230 

PS4232 

DC  Output  Range 

35-215  volts 
0-1.5  amps 

90-300  volts 
0-1.5  amps 

115-325  volts 
0-1.5  amps 

AC  Input 

105-125  volts,  50-60  cps*,  all  models 

Regulation  (line) 

Better  than  0.1%  or  0.2  volts  over 
entire  input  range  (whichever  is  greater) 

Regulation  (load) 

Better  than  0.1%  or  0.2  volts  for  no- 
load  to  full  load  (whichever  is  greater) 

Transient 

Response 

Output  remains  within  regulation  limits 
for  step-function  change  of  -10  volts 
in  105-125  volt  input  range 

Output  remains  within  regulation  limits 
for  changes  from  no-load  to  full-load 
or  full-load  to  no-load  - 

Low  Voltage  Supply  Specifications 


PS4305 

PS4315 

PS4330 

DC  Output  Range 

0-36  volts 
0-5  amps 

0-36  volts 
0-15  amps 

0-36  volts 
0-30  amps 

AC  Input 

105-125  volts,  50-60  cps*.  all  models 

Regulation  (line) 

Better  than  0.025%  or  3  mv  over  input 
range  (whichever  is  greater) 

Regulation  (load) 

Better  than  0.05%  or  5  mv,  no-load  to 
full-load  variation  (whichever  is  greater) 

Transient 

Response 

Output  remains  within  regulation  limits 
for  line  voltage  steps  of  - 10  volts 
within  input  range 

Output  recovers  in  100  usee  for  no-load 
to  full-load  or  full-load  to  50%  load 
step  changes. 

*400  cps  available  on  order 


INC.  Burlington,  Massachusetts 
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Lab  arrangement  for  cheeking  out  functioning  of  memory-cell  circuit 

MEMORY  CELLS  FOR 

Analog  Computers 


r. 


This  memory  circuit  samples  the  amplitude  level  of  a  varying 
signal^  storing  the  sampled  voltage  level  until  commanded  to 
release  the  stored  voltage  and  take  a  fresh  sample.  It  can  store 
a  voltage  level  for  as  long  as  1  hour,  with  only  a  10-percent  change 


By  THEODORE  A.  BICKART,  RICHARD  P.  DOOLEY, 

The  Johns  Hopkins  University  Radiation  Laboratory,  Baltimore,  Md. 


THE  MEMORY  CELLS  of  an  analog 
computer  are  circuits  that  retain 
information  about  the  level  of  a 
signal  at  some  discrete  point  in 
time.  Due  to  their  functioning,  the 
circuits  are  often  called  level-hold¬ 
ing  circuits.  This  article  describes 
a  simple  circuit  that  holds  both 
negative-  and  positive-polarity  sig¬ 
nal  levels. 

The  level-holding  circuit  is  shown 
in  Fig.  lA.  The  electronic  switch 


is  normaly  set  to  connect  the  output 
of  the  .switch  to  the  No.  2  input  of 
the  switch;  that  is,  e„DT  is  normally 
equal  to  e".  The  output  of  the  dif¬ 
ferentiator,  e',  is  e'  =  a  ide..,/dt). 

The  output  of  the  amplifier,  e", 
is  e"  =  —Ae".  When  the  electronic 
switch  is  in  its  normal  position,  the 
feedback  loop  is  closed  and  Corr  = 
e").  The  circuit  differential  equa¬ 
tion  is  CocT  =  —aAide„rr/dt).  If 
=  E,  the  solution  of  the  dif¬ 


ferential  equation  is 

COVT  (0  “  E  (1) 

If  E  is  the  signal  level,  then  eoor 
will  differ  from  E  by  an  insignifi¬ 
cant  amount  if  the  time  constant 
aA  is  large  compared  to  the  time 
for  which  E  must  be  held.  The  am¬ 
plifier  in  the  closed  loop  makes  it 
possible  to  obtain  a  large  time  con¬ 
stant,  a  A.  The  length  of  time  T%, 
that  signal  eoor  will  remain  within 
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FIG.  1 — Level-holding  memory  cell  (A).  With  each  e,  pulse,  an  Coot  sample  of  eit  is  taken  (B).  The  circuit 
drawing  of  the  memory  cell  is  shown  in  (C) 


p  percent  of  level  E  is  found  from 
Eq.  1,  r,  =  —aA  In  (1  —  p).  For 
a  small  p,  that  is  p,  <  <  1  r» «»  paA. 

When  a  switching  signal  is  ap¬ 
plied  at  switching-input  terminal 
e.,  the  output  terminal  of  the  elec¬ 
tronic  switch  is  connected  to  the 
No.  1  input  terminal  of  the  switch. 
Thus,  at  the  time  of  application  of 
the  switching  signal,  c«ct  is  set 
equal  to  Cis.  When  e.  is  removed, 
the  CocT  terminal  is  disconnected 
from  the  e,s  terminal  and  connected 
to  terminal  e".  Output  signal  €„n 
then  holds  the  level  of  the  input 
signal  e,-i  at  the  value  it  had  at  the 
time  of  the  switching  signal. 

Operation  of  the  circuit  is  illus¬ 
trated  in  Fig.  IB.  The  switching 
signal  (e.)  is  a  train  of  equally 
spaced  pulses,  and  the  input  signal 
e,H  is  a  random  signal.  The  spacing 
between  the  switching  pulses  is 
short  compared  to  the  time  con¬ 
stant  of  the  closed-loop  circuit.  Con¬ 
sequently,  the  output  signal  decays 
by  only  an  insignificant  amount  in 
the  interval  of  time  between  the 
.switching  pulses. 

Figure  1C  shows  the  complete  cir¬ 
cuit.  The  e"  amplifier  is  an  opera¬ 
tional  amplifier  and  the  electronic 
switch  is  a  diode-type  switch’  that 
uses  operational-amplifier  inverters 
to  deliver  the  switching  signal  to 
points  in  the  diode  switch.  During 


the  output  of  the  switch  is  900  pa 
and  the  maximum  current  that  can 
enter  the  output  of  the  switch  is 
300/ta.  Thus,  Cl  is  charged  by  a  con¬ 
stant  current  of  900  or  —  300/ta  de¬ 
pending  upon  whether  Boxt  is  in¬ 
creasing  or  decreasing.  When  eotr 
comes  to  within  several  millivolts  of 
Cis  the  switch  no  longer  acts  as  a 
constant-current-source  to  C„  and 
Coi  T  exponentially  approaches  Cin.  It 
is  usually  satisfactory  to  assume 
that  Cl  is  fully  charged  when  the 
charging  ceases  to  be  from  a  con¬ 
stant  current  source;  the  several- 
millivolts  error  entailed  is  normally 
negligible.  The  maximum  time  re¬ 
quired  to  charge  C,  will  be  encoun¬ 
tered  when  e„vT  must  change  from 
its  maximum  positive  value  (e*onT 
to  its  maximum  negative  value 
e'avr",  in  this  case  the  charging 
current  will  be  300/ta.  This  maxi¬ 
mum  time,  defined  as  the  read-in 
time,  T„  is 

Tr  =  (e*'ovT  ~  e~ovr)  C  '300  X  10~*  sec 

C  being  in  farads  and  c-f-ot-T  and 
c'orT  in  volts. 

The  switch  limits  the  output  volt¬ 
age  to  a  value  less  than  ^22v  and 
greater  than  —22  v.  Thus  c*oct  — 
e‘o,  T  =  44  V  and  T,  «=•  150  C  x  10’ 
sec.  For  proper  circuit  operation 
e,„  must  also  be  limited  to  this  volt¬ 
age  range. 


the  holding  time  (e,  being  zero  and 
the  feedback  loop  being  closed), 
voltage  s'  is  so  small  that  the  D, 
diodes  are  back  biased.  Conse¬ 
quently,  constant  a  is  equal  to 

r,  Ri  (Rm/2)/IRi  -I-  (flM/2)] 
where  /?»,  is  the  back  resistance  of 
the  D,  diodes.  Holding  time  T, 
is  therefore 

r*  «  C,  pA  Ri  (R,,/2)/lRi  -I-  (/?m/2)1  (2) 
When  the  switching  signal  e„  which 
must  be  an  approximately  22.5  posi¬ 
tive  pulse,  is  applied,  output  signal 
Corr  is  disconnected  from  signal  e" 
at  the  No.  2  input  to  the  switch; 
that  is,  the  feedback  loop  opens. 
The  output  signal  is  now  connected 
through  the  switch  to  input  signal 
e,N,  and  capacitor  C,  begins  to 
charge.  The  output  voltage  ap¬ 
proaches  the  level  of  the  input  sig¬ 
nal,  while  the  differentiator  output 
voltage,  e',  is  limited  at  plus  or 
minus  several  tenths  of  a  volt,  de¬ 
pending  upon  which  of  the  two  D, 
diodes  becomes  forward  biased  at 
this  time.  To  charge  C,  in  a  short 
time  would  require  that  the  input- 
voltage  source  deliver  a  current  in 
the  order  of  milliamperes  through 
the  switch.  However,  the  switch  is 
a  current-limiting  device.  When  the 
output  of  the  switch  is  connected  to 
the  No.  1  input  of  the  switch,  the 
maximum  current  that  can  leave 


r 


The  significance  of  T,  is  that  the 
switching  pulse  must  have  a  width 
at  least  as  great  as  T,  if  the  output- 
voltage  level  is  to  reach  the  input- 
voltage  level  (the  level  to  be  held) 
under  all  signal  conditions. 

The  circuit  is  adjusted  and  put 
into  operation  as  follows:  Discon¬ 
nect  the  output  of  the  amplifier 
from  the  No.  2  input  and  ground 
the  No.  2  input  of  the  switch; 
adjust  resistor  R.,  to  set  encT  equal 
to  zero.  Reconnect  the  output  of  the 
amplifier  to  the  No.  2  input  and 
adjust  the  amplifier  zero  control 
(not  shown  in  Fig.  1C  to  make  eoiT 
equal  zero.  Now  apply  -t-22.5  v  to 
the  e.  input  and  reduce  the  input 
signal  (ei!,)  amplitude  to  zero. 
Adjust  resistor  /?,  to  set  eorr  equal 
to  zero;  for  this  adjustment  to  be 
possible  the  input-signal  source  im¬ 
pedance  must  be  less  than  500  ohms 
(this  is  a  requirement  of  the  diode 
switch).  Then  remove  the  d-c  po¬ 
tential  from  the  e.  input. 

Figure  2A  shows  Bovt  during  the 
read-in  time  as  C,  is  charged 
linearly  from  —10  v  to  -I- 10  v. 
Note  that  time  increases  from  right 
to  left  on  the  horizontal  axis.  The 
22.5-v,  150  m  sec  switching  pulse 
€.  is  superimposed  upon  the  trace 
of  eocT>  Since  Ci  is  charged  by  the 


•out  *• 


FIG.  S — In  (A),  Con  goes  from 
—10  to  +10  V  during  read-in  time. 
In  (B),  CocT  shows  slight  decrease 
in  10  see.  Horizontal  streaks  im¬ 
posed  on  sine  wave  in  (C)  are  sam¬ 
ples  of  sine-wave  levels 


900  fi&  source,  the  output  voltage 
takes  22  m  sec  to  change  by  20 
volts. 

Figure  2B  shows  the  output  volt¬ 
age  as  it  decays  from  -I-IO  v.  The 
photograph  indicates  that  the  out¬ 
put  voltage  has  decayed  by  10  mv 
(0.1  percent)  in  approximately  11 
seconds.  The  operational  amplifier 
had  a  gain  of  15  x  10*  and  the  D, 
silicon  diodes  had  back  resistances 
of  approximately  30  x  10*  meg¬ 
ohms;  consequently,  Eq.  2  indicates 
that  the  output  voltage  should  take 
approximately  15  seconds  to  decay 
by  0.1  percent.  The  agreement  be¬ 
tween  the  measured  and  calculated 
values  of  the  time  for  Cocr  to  decay 
by  0.1  percent  is  satisfactory  since 
an  error  current,  due  to  improper 
amplifier  balancing,  of  as  small  as 
10‘*  ampere  will  result  in  a  10-mv 
error  in  the  value  of  e  oct  in  10  sec¬ 
onds.  The  circuit  has  also  been 
tested  with  R,  =  oo.  With  iJ,  =  oo, 
levels  have  been  held  to  within  ten 
percent  for  from  10  minutes  to  an 
hour.  The  calculated  value  of  is 
about  10*  hours.  Thus,  imperfect 
balancing  of  the  amplifier  is  the 
limiting  factor  in  achieving  ex¬ 
tremely  long  holding  times. 

Figure  2C  shows  a  20-v  peak-to- 
peak,  0.075-cps  sine  wave  superim- 


FIG.  S — Voltage-current  character¬ 
istic  of  D,  diodes  in  parallel  with 
resistor  Ri  (A).  Schematic  (B)  is 
circuit  modification  for  reducing 
absolute  error  due  to  voltage  drops 
across  diodes 


posed  upon  the  held  samples  of  that 
sine  wave.  The  sample  (switching) 
pulses  occur  every  1.1  seconds.  This 
photograph  shows  the  level-holding 
capabilities  of  the  circuit  for  a 
number  of  different  input-signal 
levels  at  various  switching-pulse 
times. 

The  circuit  has  an  inherent, 
absolute  error  of  plus  or  minus 
several  tenths  of  a  volt.  This  error 
is  due  to  the  forward  bias  poten¬ 
tial  of  the  D,  diodes.  The  non¬ 
linear  resistance  created  by  the 
D,  diodes  in  parallel  with  resistor 
Ri  has  the  approximate  voltage-cur¬ 
rent  characteristic  shown  in  Fig. 
3A.  The  absolute  error  is  approxi¬ 
mately  equal  to  voltage  e^;  with 
silicon  diodes,  will  vary  from 
about  three  to  seven  tenths  of  a 
volt.  If  Bt  can  be  made  smaller,  then 
the  absolute  error  inherent  in  the 
circuit  can  be  reduced;  however, 
Bt  should  not  be  reduced  at  the  cost 
of  a  smaller  slope  to  the  voltage- 
current  characteristic  at  the  origin. 
Experimental  observations  of  the 
drift  of  the  circuit  away  for  bal¬ 
ance  show  that  a  slope  of  one  meg¬ 
ohm  is  about  as  small  a  slope  as 
one  would  want.  The  absolute  error 
may  be  observed  in  Fig.  2A  as  the 
slight  drop  in  Coot  at  the  end  of  the 
switching  pulse  and  in  Fig.  2C  as 
the  slight  separation  of  the  sine- 
wave  input  signal  and  the  beginning 
of  each  held  portion  of  the  output 
signal. 

If  in  an  application  of  the  level¬ 
holding  circuit  it  becomes  necessary 
to  reduce  the  absolute  error  as 
much  as  possible,  the  circuit  modi¬ 
fication  shown  in  Fig.  3B  may  be 
introduced.  The  two  potentiometers 
may  be  adjusted  to  reduce  the  value 
of  e».  This  circuit  modification  has 
made  it  possible  to  reduce  the  ab¬ 
solute  error  to  about  0.15  v. 

Theoretical  analysis  and  experi¬ 
mental  data  show  that  this  two- 
polarity  level-holding  circuit  will  be 
very  satisfactory. 

This  research  was  supported  by 
the  United  States  Air  Force 
through  WWRNGW  of  the  Wright 
Air  Development  Division  of  the 
Air  Research  and  Development 
Command. 
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FIG.  1 — Transistor  test  circuit  (A)  and  the  Thevenin  equivalent  of  its  biasing  arrangement  (B) 


BIASING  TRANSISTORS 


Conditions  for  uniform  gain  despite  variations  in  transistor  beta  values  are 
derived  from  Thevenin  equivalents  of  the  transistor  biasing'  arrangements. 
Circuits  based  on  results  are  tolerant  of  variation  in  transistor  beta  values 


By  K.  REDMOND, 

Amperex  Electronics  Corporation, 
Hicksville,  Lons  Island,  N.  Y. 

TO  OBTAIN  uniform  gain  in  transis¬ 
tor  circuits,  it  is  important  to  main¬ 
tain  uniform  emitter  current  de¬ 
spite  spreads  in  the  d-c  beta  values 
of  transistors.  A  Thevenin’s  equiva¬ 
lent  of  a  transistor  bias  network  is 
analyzed  to  determine  conditions 
for  uniform  emitter  current,  and 
the  resulting  theoretical  results  are 
verified  experimentally. 

Practical  effects  of  a  change  in 
emitter  current  on  power  gain  was 
examined  by  measurements  on  ten 
2N1515  transistors  at  emitter  cur¬ 
rents  of  1  ma  and  1.5  ma. 

Figure  lA  test  circuit  measures 
power  gain,  with  emitter  current 
manually  varied  by  bias  potentiome¬ 
ter  R,  in  the  base  circuit.  Total 
emitter  resistance  including  the  re¬ 
sistance  of  the  milliammeter  is  120 
ohms.  The  equivalent  parallel  re¬ 
sistance  of  the  capacitive  tap  on  the 
input  tank  is  146  ohms,  while  the 
equivalent  parallel  resistance  of  the 
output  tank  is  5,440  ohms. 

A  simple  bias  network  contains  a 
single  resistor  connected  between 
the  base  and  the  collector  supply. 


More  elaborate  voltage  divider  bias 
networks  can  be  reduced  to  this 
single  resistor  and  a  supply  voltage 
form  by  Thevenin’s  theorem.  There¬ 
fore,  the  only  circuit  that  need  be 
analyzed  is  that  shown  in  Fig.  IB. 

The  equation  for  the  bias  network 
becomes 

I B  Re  "I"  (1  ~  a)  I B  Rb  —  I  CO  Rb  = 

Vcc’  -  Vbb  (1) 
r  _  Fee*  ~  Vbb  Ico  Rb  /o\ 
Rb  +  (1-  a)  Rb  ^  ^ 

and  since  [  I’ce’  |  —  F bb  +  Ico  Rb 

and  (1  —  a)  =  1//3 

then  Jb  =  Vcc' /(.Re  +  Rb/$)  (3) 

Considering  Eq.  3,  for  uniform 
emitter  current  the  following  in¬ 
equality  must  be  satisfied 

Rb  Rb/ 0  (4) 

Five  transistors  with  d-c  beta’s 
ranging  from  26.4  to  183  were 
placed  in  a  bias  network  consisting 


of  Re  =  100  ohms,  Rb  =  0.47  meg¬ 
ohm,  —  Vcc  =  6  volts,  VtB  =  0.25 
volt  (taken  as  a  constant)  and  Ico 
neglected. 

As  can  be  seen  from  Table  I, 
there  is  an  almost-constant  differ¬ 
ence  between  the  measured  and  cal¬ 
culated  value  of  Ig.  However,  the 
calculated  value  of  A/*  is  within  3.3 
percent  of  the  measured  value. 
The  change  in  emitter  current  A/* 
is  the  most  important  parameter  as 
far  as  uniformity  is  concerned  be¬ 
cause  it  indicates  the  spread  in 
emitter  current  for  a  particular 
spread  in  beta.  From  this  stand¬ 
point,  Eq.  3  provides  excellent  cor¬ 
relation  with  the  measured  data. 
For  a  ratio  of  Rb/Rb  =  0.2  x  10"* 
the  measured  emitter  current  var¬ 
ied  from  0.28  to  2.00  ma  for  a  /3 
variation  26  to  183.  For  a  variation 


TABLE  I  —  Comparison  of  Calculated  and  Measured  Circuit  Parameters 


0 

Measured 

Ib  (ma) 

Measured  A/ e  from 
previous  transistor 

Calculated 
Ib  (ma) 

Calculated 

^Ib 

Percent  Diff 
in  A  /s 

26.4 

0.28 

0.32 

_ 

46.4 

0.52 

6.24 

0.56 

.24 

6 

103* 

1.10 

0.68 

1.23 

.67 

1.47 

183 

2.00 

0.90 

2.16 

0.93 

3.3 

(a)  Two  transistors  had  the  same  value  of  beta 
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TaWe  II  —  Variation  in  Emitter  Current 
for  Various  0  Values 


^(dc) 

1 

Measured  Ig  (ma) 

Fig2A 

Circuit 

Fig  2B 
Circuit* 

132 

1.00 

1.06 

119 

0.98 

1.03 

86 

0.96 

1.00 

40 

0.93 

1  01 

32 

0.90 

1.00 

(a)  Voltaire  Vbb  adjusted  to  give  1  ma  at 
ff  -  32  and  held  at  same  vmue  through¬ 
out  test 


FIG.  2 — Diagram  (A)  showa  a  tranaiator  with  a  voltage  divider  biaa  aupply 
together  with  a  Thevenin  equivalent  of  thia  biaa  circuit.  Diagram  (B) 
ahowa  a  biaaing  arrangement  where  emitter  reaiatora  are  undeairable 

FOR  UNIFORM  GAIN 


in  fi  of  46  to  183  the  emitter  current 
varied  from  0.52  ma  to  2.00  ma. 

The  utility  of  transistors  with 
emitter  current  variation  given  in 
the  above  example  will  depend  on 
the  application  and  performance  de¬ 
sired.  Normally  the  emitter  current 
variation  given  is  unacceptable 
from  the  viewpoint  of  uniformity  or 
gain  and  stability  considerations. 
Where  greater  uniformity  is  de¬ 
sired,  circuits  with  better  stability 
must  be  recommended. 

A  circuit  with  bias  provided  by  a 
divider  of  10,000  ohms  and  2,700 
ohms,  with  an  emitter  resistor  of 
1,000  ohms  can  be  converted  to  an 
equivalent  Thevenin’s  circuit  with 
a  series  resistance  of  approximately 
2,000  ohms  and  an  emitter  resistor 
of  1,000  ohms  as  shown  in  Fig.  2A. 

Necessarily,  Vcc  is  different  from 
Vcc  because  of  the  Thevenin  con¬ 
version,  but  as  far  as  the  spread  in 
emitter  current  is  concerned  there 
is  no  change  in  Eq.  3. 

If  the  /3  spread  is  taken  as  32  to 
132  (for  example),  the  spread  in 
the  emitter  current  can  be  calcu¬ 
lated  as 

A/*  Vcc/iBa  +  Rb/M  ~ 

Vcc/iRa  +  Ra/di)  (5) 

With  a  nominal  Vcc  of  6  volts  the 
voltage  in  the  Thevenin’s  equivalent 
will  be  approximately  1  volt,  there¬ 
fore 

A/*  »  1/(1,000  +  (2,000/32)1 
-  1/(1,000  +  (2,000/132)1 
=•  10-*  (0.941  -  0.9851 
0.04  milliamp 

This  amounts  to  a  change  of  4 


percent  of  emitter  current  for  a 
change  of  400  percent  in  fi. 

For  an  emitter  resistor  of  1,000 
ohms  and  a  series  base  resistance 
of  2,200  ohms  the  results  shown  in 
Table  II  were  obtained.  Betas  of 
32  to  132  were  used. 

For  a  4(K)-percent  change  in  beta, 
a  10-percent  change  in  emitter  cur¬ 
rent  resulted.  The  difference  be¬ 
tween  the  theoretical  spread  of  4 
percent  can  be  accounted  for  by  the 
approximations  made  in  Eq.  2. 

In  circuits  that  have  their  gain 
varied  by  an  age  system,  large  emit¬ 
ter  resistors  cannot  be  used  as  they 
counteract  the  age  effect.  A  semi¬ 
conductor  diode  age  supply  may 
have  a  series  resistance  of  5,000 
ohms  and  a  dynamic  impedance  of 
30,000  ohms.  Uniform  emitter  cur¬ 
rent  in  such  a  circuit  would  be  diffi¬ 
cult  to  obtain  without  serious  limi¬ 
tations  in  the  permissible  /8  spread. 

This  difficulty  can  be  overcome  by 
voltage  feeding  the,  base  as  is  indi¬ 
cated  in  Fig.  2B. 

For  a  400-percent  change  in  /3, 
an  8-percent  change  in  7.  results. 
The  spread  in  emitter  current  is 
less  than  the  spread  obtained  in  the 
recommended  circuit. 

To  obtain  a  low-impedance  volt¬ 
age  age  source,  audio  stages  can  be 
used  as  both  audio  amplifiers  and 
as  d-c  amplifiers.  The  output  of 
such  a  d-c  amplifier  can  be  as  low 
as  100  ohms.  To  prevent  the  age 
circuit  from  shunting  the  r-f  signal, 
it  is  necessary  to  place  a  choke  in 
series  with  this  line. 


Unless  Rb  >>  Rmffi,  both  high 
and  low  )3  limits  are  required  to  ob¬ 
tain  uniform  emitter  current.  Nor¬ 
mal  r-f  stages  that  have  age  require 

limits  or  some  other  method  of 
obtaining  uniform  emitter  current 
because  of  their  low  value  of  emit¬ 
ter  resistor.  Voltage  fed  r-f  stages 
exhibit  small  spreads  in  emitter 
current  and  thereby  offer  a  solution 
to  the  emitter  current  stability 
problem  in  r-f  stages  which  have 
age. 

Stages  other  than  the  r-f  can  be 
stabilized  for  emitter  current  by 
satisfying  the  inequality  Rb  >> 
Rb/P.  Typical  values  for  good  emit¬ 
ter  current  uniformity  are  Rb  = 
2,000  ohms,  Rb  =  1,000  ohms.  This 
type  of  stage  can  also  have  age 
through  use  of  a  diode  damping 
system. 

It  becomes  apparent  from  the  in¬ 
equality  Rb  >>  Ra/fi  that  the 
higher  the  average  (as  long  as 
there  is  some  value  of  Rb)  the 
greater  the  current  stability  and 
power  gain  stability.  As  most 
stages,  including  age  stages,  incor¬ 
porate  at  least  100  to  200  ohms  of 
Rb  for  thermal  stability,  transistors 
with  a  high  average  and  high  mini¬ 
mum  ^  have  a  decided  advantage 
over  low  /3  transistors.  A  post¬ 
alloy  diffused  transistor  PADT  24 
with  a  minimum  /3  of  40  and  an  av¬ 
erage  /8  of  150  is  an  example  satis¬ 
fying  the  requirement  for  high  /3. 
When  the  minimum  and  average  /3 
are  high  enough,  the  maximum  /3 
need  not  be  specified. 
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All-electronic  device 


i 


'permits  taking  a  series 
of  still  photographs 
of  high-speed  phenomena 
at  2  fisec  intervals 


Image  Converter  Tube 


(A) 

FIG.  1 — Image  converter  tube  (A)  is  electrically  arranged 


By  TADASHI  NAKAMURA 
TATSUO  KASAI, 

Kobe  KokVo  Corp.,  Kobe.  Japan 


CONVENTIONAL  HIGH-SPEED  photog¬ 
raphy  is  limited  in  speed  by  the 
sensitivity  of  the  photographic  film 
and  the  precision  and  speed  of  me¬ 
chanical  elements.  Kerr  cells  have 
been  used  to  increase  shutter  speed, 
but  even  this  system  is  limited  by 
the  sensitivity  of  photographic  film. 

Several  types  of  all-electronic 
high-speed  cameras  using  image 
converters  have  been  developed  in 
the  United  States  and  Brit¬ 
ain*'  *•  *■  This  high-speed  camera 
is  based  on  a  U.  S,  image  converter 
and  uses  shutter  pulses  with  a 
width  of  0.1  fisec  at  a  repetition 
rate  of  one  pulse  every  2  /xsec. 

Basic  operation  of  the  image  con¬ 
verter  is  as  follows.  An  optical  im¬ 
age  of  the  object  to  be  photographed 
is  focussed  on  the  photocathode  of 
the  image  converter  tube. 

The  electrons  emitted  from  the 
photocathode  are  focussed  by  suit¬ 
able  electron  optics  on  the  fluores¬ 
cent  screen.  A  camera  is  used  to 
photograph  images  appearing  on 
this  screen. 

Under  these  conditions,  a  single 
image  will  appear  on  the  fluorescent 


screen  at  any  moment.  Thus  only 
one  picture  can  be  taken. 

If  a  set  of  deflection  plates,  ar¬ 
ranged  in  the  same  fashion  as  the 
deflection  plates  of  a  conventional 
cathode-ray  tube  were  inserted  be¬ 
tween  the  photocathode  and  the 
fluorescent  screen,  then  the  electron 
beam  can  be  deflected  to  any  desired 
place  on  the  fluorescent  screen. 

This  would  produce  only  one  pic¬ 
ture  at  some  desired  place  on  the 
screen.  However,  if  a  series  of  de¬ 
flection  plate  pairs  were  arranged 
around  the  electron  beam,  and  the 
electron  beam  could  be  gated  on  and 
off,  then  it  becomes  possible  to  syn¬ 
chronize  beam  gating  and  deflection 
so  that  a  series  of  images,  occurring 
short  periods  of  time  apart,  could 
be  displayed  on  the  fluorescent 
screen. 

The  image  converter  tube  is 
shown  in  Fig.  1.  The  photocathode 
surface  consists  of  a  segment  of 
SbCs  semitransparent  film  with  a 
useful  diameter  of  36  mm.  Alumi¬ 
num  is  deposited  on  the  fringe  of 
the  screen  to  prevent  leakage  of 
external  light  into  the  tube.  The 
screen  is  also  metalized  to  improve 
light  efficiency  and  prevent  light 
from  scattering  back  to  the  photo¬ 
cathode.  A  three-stage  post  acceler¬ 
ator  is  placed  between  the  tube 
anode  and  fluorescent  screen.  The 


d-c  voltage  on  the  anode  and  deflec¬ 
tion  system  is  approximately  3,000 
V  with  the  post  accelerators  and 
fluorescent  screen  at  approximately 
6,000  V. 

The  first  grid,  called  the  shutter 
electrode,  uses  voltage  pulses  to  con¬ 
trol  the  flow  of  photoelectrons  from 
the  photocathode.  The  deflection 
system  consists  of  six  pairs  of 
planar  electrodes  arranged  within 
the  anode  as  a  conical  envelope. 
Six-phase  sinusoidal  voltage  is  ap¬ 
plied  to  the  six  pairs  of  electrodes 
resulting  in  a  rotating  deflection 
field;  Fig.  2  shows  this  field  at  one 
instant.  When  the  polyphase  volt¬ 
age  is  applied  to  the  six  pairs  of 
electrodes  in  succession,  the  posi¬ 
tion  of  the  image  on  the  screen  will 
be  displaced  around  a  circle.  Gat¬ 
ing  the  shutter  electrode  with  12 
pulses  will  generate  12  images  as 
shown  in  Fig.  3. 

In  an  ordinary  cathode-ray  tube 
where  a  sharp  pencil  beam  of  elec¬ 
trons  is  to  be  deflected,  two  pairs  of 
planar  deflection  electrodes  (hori¬ 
zontal  and  vertical)  are  used. 

In  this  image  converter,  appreci¬ 
able  image  distortion  results  if  con¬ 
ventional  deflection  i?  used.  To 
overcome  this  difficulty,  six  pairs  of 
deflection  electrodes  are  used. 

The  rotation  frequency  of  the 
beam  is  limited  by  the  electron  tran- 
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FIG.  2 — Potential  distribution  of  deflection  field 


FIG.  S — Example  of  12  framed  images 


sit  time  under  the  deflection  elec¬ 
trodes. 

The  theoretical  maximum  rota¬ 
tion  frequency  of  the  image  con¬ 
verter  tube  used  in  these  teats  is 
approximately  33  Me. 

To  produce  a  rotating  field,  a 
six-phase  generator  is  required. 
Since  the  deflection  sensitivity  of 
the  present  tube  is  approximately 
100  V  per  cm  (Table  I),  a  source  of 


several  hundred  volts  is  required. 
To  complete  a  rotational  deflection 
in  20  pa,  50  Kc  6-phase  alternating 
voltage  is  required.  The  output  of 
a  50-Kc  oscillator  is  fed  to  a  group 
of  phase  shifters  to  produce  com¬ 
ponents  of  a  six-phase  voltage. 

Normally,  the  shuttering  elec¬ 
trode  is  biased  negatively  beyond 
cutoff  and  when  a  positive-going 
pulse  is  applied,  the  electrode  per¬ 


mits  photoelectrons  to  reach  the 
fluorescent  screen.  Combined  with 
the  rotating  deflection  field,  gating 
the  shutter  electrode  produces  a  cir¬ 
cular  deflection  of  the  photocathode 
image  on  the  fluorescent  screen. 

A  voltage  swing  of  approximately 
150  V  is  required  for  the  shutter 
voltage  to  cut  off  the  image  from 
the  condition  of  perfect  focus.  As 
the  image  can  distort  at  lower  volt- 
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as  shown  in  (B).  Deflection-plate  arrangement  shown  in  (C)  contains  six  pairs  of  electrodes 
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FIG.  U — Image  converter  setup  to  make  a  series  of  still  photos  of  a  plasma 
discharge  tube  during  firing 


ages,  rapid  switching  and  a  short 
rise  and  decay  times  are  required 
of  the  shutter  pulse.  The  tube  oper¬ 
ates  with  a  pulse  width  of  0.1  /tsec, 
rise  time  of  0.01  #Asec  and  repeti¬ 
tion  rate  of  1  pulse  every  2  /isec. 

The  shutter  pulse  generator 
(Fig.  4)  accepts  a  trigger  pulse  and 
converts  it  into  a  square  wave.  A 
sinusoidal  oscillator  is  controlled  by 
this  square  wave  so  that  it  gener¬ 
ates  the  desired  number  of  shutter 
pulses  during  the  square  wave. 

The  sinusoidal  oscillator  triggers 
a  blocking  oscillator  that  generates 
a  sharp  high-amplitude  spike  for 
each  triggering  sine  wave.  These 
signals  are  further  amplified  in  a 
distributed  amplifier  and  the  output 
is  used  to  gate  the  shutter  electrode 
of  the  image  converter. 

A  typical  use  is  shown  in  the 
plasma  discharge  photography  sys¬ 
tem  shown  in  Fig.  4.  The  circular- 
sweep  deflection  system  of  the 
image  converter  is  normally  oper¬ 
ating  and  the  photocathode  is  cutoff. 
When  the  plasma  discharge  starts, 
the  shutter  pulse  generator  is  trig¬ 
gered  by  a  pickup  coil  near  the  dis¬ 
charge  tube.  The  shutter  pulse 
generator  then  sends  a  prede¬ 
termined  number  of  pulses — 10  in 
this  application — to  the  photocath¬ 
ode  of  the  image  converter. 

Thus,  a  predetermined  number  of 
images  are  displayed  circularly  on 


the  fluorescent  screen  of  the  image 
converter,  each  displaced  in  time  by 
a  small  amount.  The  first  image  of 
the  series  can  be  readily  identified 
as  there  is  a  longer  time  gap  be¬ 
tween  the  last  image  and  the  first 
image  of  the  series.  The  time  gap 
between  images  can  be  varied  by 
adjusting  shutter-electrode  repeti¬ 
tion  speed  and  deflection-plate 
sweep  speed. 

In  recent  times,  image  converters 
have  found  many  new  applications. 
Besides  uses  as  snooperscopes  and 
light  amplifiers,  they  have  been  used 
widely  in  the  field  of  ultra  high 
speed  photography. 

In  this  latter  field,  the  tubes  have 
been  mainly  magnetic  focus  image 
converters  and  the  image  was 
pulsed  on  and  off  the  screen  by 
pulsing  the  total  accelerating  volt¬ 
age  on  and  off  the  image  converter. 


PERFORMANCE 

CHARACTERISTICS 


Third  P.  A.<») . 

9,000 

6,000 

V 

Seaind  P.  A . 

6,000 

4,.>00 

V 

First  P.  A . 

3,000 

3,000 

V 

Anode  Voltage . 

3.000 

3.000 

V 

Focus  Electrode .... 

.320 

.300 

V 

Shutter  Electrode 

Operating  Voltage 

66 

62 

V 

Cut-Off  Voltage. . 

-17 

-13 

V 

Deflection  Factor. . . 

100 

80 

V  /cm 

Magnification 

Factor . 

1.3 

1.5 

Times 

(a)  P.  A.  is  post  accelerator 

Recent  work  on  controlled  ther¬ 
monuclear  reactions  has  necessi¬ 
tated  detailed  observations  of  the 
hot  gaseous  phenomena  using  ex¬ 
tremely  small  exposure  times. 

The  Kerr  cell  shutter  was  used 
for  a  considerable  period  but  this 
suffered  from  the  inherent  disad¬ 
vantage  of  poor  sensitivity  in  the 
spectral  region  of  greatest  interest. 
This  is  a  serious  limitation  when 
used  for  gas  discharge  work  owing 
to  the  small  light  output  available 
at  an  extremely  small  exposure 
time. 

The  image  converter  allows  a 
high  efficiency  output  and  if  de¬ 
magnification  of  the  image  is  per¬ 
missible,  then  a  considerable  bright¬ 
ness  gain  may  be  obtained  since 
the  screen  brightness  is  propor¬ 
tional  to  the  inverse  square  of  the 
image  magnification. 

Image  converters  have  also  found 
widespread  use  in  rendering  infra¬ 
red  images  visible  to  the  eye  and 
as  X-ray  image  intensifiers. 

The  use  of  an  image  converter  as 
a  high  speed  photographic  shutter 
arises  from  the  fact  that  the  elec¬ 
tron  beam,  constituting  the  inter¬ 
mediate  electron  image,  may  be 
easily  controlled  and  that  such  con¬ 
trol  involves  extremely  small  in¬ 
ertia. 

Experimental  photography  using 
strobe  lamps  has  been  tried  with  the 
image  converter  tube  system.  In 
this  case,  the  trigger  pulse  was  ob¬ 
tained  by  the  voltage  drop  across  a 
small  resistor  inserted  in  series 
with  the  strobe  lamp. 

It  is  expected  that  future  devel¬ 
opments  will  include  a  storage 
screen  with  a  larger  useful  screen 
area  and  a  reduction  of  exposure 
time  to  approximately  0.01  ftsec. 

The  author  acknowledges  the  as¬ 
sistance  of  S.  Matsuda,  K.  Takeuchi, 
T.  Sasaki,  K.  Owaki,  T.  Oshida,  S. 
Shinohara  and  M.  Masuda. 
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Automatic  relay  teeter  monitore  20  normally  closed  and  SO  normally  open  contacts  in  the 
equipment  at  left.  Toggle  switch  Si  is  hidden  by  the  clipboard.  Reset  pushbutton  St  is  at 
the  lower  right  of  the  panel 


Automatic  Relay  Tester 
Detects  Intermittents 


Up  to  30  relays  are  cycled  by  the  tester ^  which  stops  and  holds  if 
any  contact  fails.  It  lights  a  lamp  to  identify  the  faulty  contact 


By  FRANK  TRAINOR,  Engineering  Dept.,  Admiral  Corp.,  Chicago,  Illinoia 


MINIATURE  hermetically  sealed  re¬ 
lays  desired  to  meet  military  specs 
on  shock,  vibration  and  tempera¬ 
ture  operation  may  exhibit  inter¬ 
mittent  contact  faults.  Either  the 
normally  open  or  the  normally 
closed  contacts  may  fail  intermit¬ 
tently  and  resist  all  efforts  at  de¬ 
tection  when  static  tests  are  used. 

A  cycling  test  in  which  contact 
circuits  are  continuously  monitored 
has  a  double  advantage:  the  inter¬ 
mittent  contact  is  identified,  and 
the  contact  surfaces  are  worn  in. 
Often,  an  intermittent  contact  fault 
occurring  in  the  first  100  cycles 
will  heal  and  not  repeat  in  the  next 


120V 

60CPS 

FIG.  1 — Block  diagram  of  automatic  relay  tester.  The  lamp  power  supply  is 
not  shown  in  the  schematic  i 


FIG.  2 — Schematic  of  automatic  relay  teeter.  Not  shown  are  the  four  transformers  and  plate-voltage  supply  that 
provide  the  various  circuits  with  the  indicated  voltages 


ten  thousand  cycles. 

The  equipment  can  monitor  as 
many  as  30  NO  and  30  NC  circuits. 
It  consists  (Fig.  1)  of  a  cycle  timer 
that  switches  all  coils  on  for  0.5 
second  and  then  off  for  0.5  second, 
a  fault  detector  and  a  stop-and-hold 
circuit  that  interrupts  the  timing 
sequence  when  a  contact  fault  oc¬ 
curs.  The  lamp  panel  identifies  the 
circuit  at  fault. 

The  cycle  timer  (see  Fig.  2)  is 
a  bistable  multivibrator  triggered 
by  a  relaxation  oscillator  at  the  0.5- 
second  rate.  Relay  K,  in  the  multi¬ 
vibrator  plate  circuit  switches  the 
parallel-connected  relay  coils  of  the 
units  under  test. 

The  lamps,  one  for  each  contact 
circuit,  are  6.3-volt,  150-ma  types. 
They  are  arranged  on  the  test  panel 
in  two  strings,  labeled  NO  and  NC 
in  a  numerical  sequence  (photo). 
Each  NO  contact  is  connected 
through  its  identifying  lamp  to  a 
common  resistor  through  which 
passes  the  total  current  of  the  NO 
string.  Similarly,  the  NC  contacts 
are  connected  through  their  identi¬ 
fying  lamps  to  a  common  resistor 
for  the  NC  string.  Silicon  diodes 
couple  the  signal  voltage  developed 
across  the  common  resistors  to  the 
input  of  amplifier  V,a.  The  two  sig¬ 
nal  sources  are  adjusted  to  equal 


amplitudes  and  appear  in  sequence 
at  the  cycling  rate. 

The  peak-to-peak  value  of 
output  is  supplied  to  one  input  of 
differential  amplifier  V,  by  doubler 
rectifier  V^.  The  other  differential 
amplifier  input  is  supplied  by  a 
similar  rectifier-doubler  and  ampli¬ 
fier,  F,,.  A  reference  signal,  ob¬ 
tained  from  the  same  60-cps  source 
which  supplies  the  lamp  strings,  is 
applied  to  the  input  of  F,«. 

The  output  of  the  differential  am¬ 
plifier  is  made  to  null  when  all  test 
relays  are  operating  normally.  A 
fault  by  one  contact  will  then  drop 
the  total  lamp  current  in  that 
string,  which  represents  a  signal 
change  of  1/30,  if  30  contacts  are 
under  test.  This  signal  unbalance 
between  the  two  differential  am¬ 
plifier  inputs  is  sufficient  to  operate 
sensitive  relay  Ki.  Closing  of  the 
Ki  contacts  even  momentarily  will 
remove  the  bias  from  thyratron  V„ 
the  plate  current  of  which  is  suffi¬ 
cient  to  stop  the  relaxation  oscil¬ 
lator  before  the  next  trigger  pulse 
can  be  delivered  to  the  cycle  timer. 
The  thyratron  will  hold  the  oscil¬ 
lator  disabled  until  it  is  manually 
reset  by  pushbutton  S-,. 

If  the  test  relays  are  mounted  on 
a  shock-isolating  pad,  the  fault  in¬ 
formation  will  remain  displayed  on 


the  lamp  panel  indefinitely.  An  ex¬ 
ternal  pulse  counter  may  be  used  to 
record  the  number  of  pulses  before 
fault.  The  system  is  thus  auto¬ 
matic;  it  need  only  be  logged  and 
reset  at  the  convenience  of  the  op¬ 
erator. 

The  sampling  resistors  in  the 
lamp  string,  R,  and  R^,  should  be 
derated  to  25  percent  of  their 
labeled  power  rating.  Also,  their 
temperature  coefficient  of  resist¬ 
ance  should  be  0.001  percent  per 
deg  C.  They  may  be  hand-wound 
with  16-gage  Advance  wire  (Fig. 
3).  Resistance  tolerance  of  5  per¬ 
cent  is  good  enough;  the  higher 
value  unit  may  be  used  as  /?,.  The 
resistance  is  found  from:  R  =  i/ 
NI,  where  N  is  the  number  of  lamps 
per  string  and  I  is  the  individual 
lamp  current.  There  is  no  need  to 
have  equal  numbers  of  NC  to  NO 
circuits.  If  the  voltages  developed 
across  each  resistor  are  equal,  null 
can  be  achieved  regardless  of  differ¬ 
ences  between  the  lamp  strings.  The 
smaller  lamp  string  will  provide 
a  greater  differential  signal  upon 
fault. 

At  the  end  of  each  cycle  period, 
the  lamp  signal  voltage  falls  to  zero 
for  a  time  corresponding  to  the 
pull-in  time  of  the  relays  under  test. 
Also,  at  the  start  of  each  cycling 
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FIG.  S — In  a  top  view  of  the  tester  chassis,  the  suspended  coils  are  R,  and 
R,.  Null-adjustment  potentiometers  Rt,  R7  and  R,  are  at  the  chassis  rear 


period,  the  lamp  surge  current  will 
cause  an  increased  signal  spike. 
The  integrated  sum  of  these  op¬ 
posite-going  transients  is  not  ex¬ 
actly  zero  but  it  is  still  not  enough 
to  operate  the  fault  detector.  Typi¬ 
cal  operate  and  release  times  for 
miniature  relays  are  0.01  and  0.004 
seconds.  But  these  are  dependent 
on  the  circuit  used,  as  both  elec¬ 
trical  and  mechanical  inertia  arc 
involved.  The  electrical  time  con¬ 
stant  can  be  eliminated  by  includ¬ 
ing  a  resistor  in  series  with  each 
relay  coil.  Value  of  the  resistor 
should  be  at  least  10  percent  of 
the  coil  resistance.  The  switching 
transient  cannot  be  completely  in¬ 
tegrated.  Increasing  the  time 
constant  of  Rt-C,  would  slow  the  re¬ 
sponse  of  the  fault  detector.  How¬ 
ever,  the  effect  of  the  switching 
transient  can  be  masked  by  offset¬ 
ting  the  null  adju.stment. 

The  gain  of  amplifiers  and  V,« 
is  11.  The  half-wave  peak  signal  at 
their  inputs  is  5.6  volts.  Thus  60 
volts  appears  across  /?,  and  R,.  The 
sensitivity  of  the  differential  ampli¬ 
fier  is  100  pa  output  per  volt  of  in¬ 
put  change.  The  available  signal 
when  fault  occurs  is  1/30  x  60,  or  2 
volts.  As  relay  A,  requires  only  80 
pa  to  operate,  there  is  more  than 
200  percent  of  the  required  dif¬ 


ferential  signal. 

This  excess  of  signal  is  necessary 
to  insure  detection  of  all  faults  and 
to  prevent  false  stoppages  of  the 
cycle  timer.  The  drift  of  null  is 
±20  pa  per  24  hours.  The  initial 
offset  of  the  null  adjustment,  to 
prevent  switching  transients  from 
tripping  the  stop  circuit,  may  be 
as  much  as  —20  pa,  referred  to  K, 
coil  current.  Thus,  under  the  worst 
conditions,  a  total  of  120  pa  may  be 
required  to  operate  the  fault  de¬ 
tector;  but  this  is  well  under  the 
minimum  current  supplied  by  a  2- 
volt  signal. 

Reverse  coil  current  in  A,  is 
limited  by  diode,  D,.  As  Kt  is  a 
magnetically  polarized  unit  its 
armature  spring  tends  to  bounce 
against  the  unused  contact,  espe¬ 
cially  when  the  null  is  depressed. 
The  shunting  diode  effectively  stops 
this  action. 

Power-line  regulation  is  not  re¬ 
quired  but  it  would  improve  null 
stability.  Signal  level  changes 
caused  by  line  fluctuations  are  com¬ 
pensated  by  similar  changes  in  the 
reference  amplifier  input.  The  No. 
47  lamp  shunted  by  R,  matches  the 
nonlinear  characteristics  of  the 
lamp  strings.  Trimming  of  this 
compensating  circuit  is  best  done 
experimentally.  With  a  Variac,  the 


line  voltage  is  changed  from  110  to 
125  volts  while  the  null  is  monitored 
by  a  VTVM  connected  to  panel- 
mounted  pin  jacks  7,  and  7,.  The 
null  change  should  be  less  than  0.2 
volt  for  the  entire  excursion. 

It  is  necessary  to  have  the  cycle 
timer  operating  when  final  null  ad¬ 
justments  are  made.  The  procedure 
is  to  open  S„  which  disconnects  the 
stop  circuit  and  reduces  the  cycling 
rate.  Allow  a  15  minute  warmup. 
A  45-volt  bucking  battery  in  series 
with  a  vtvm  allows  the  use  of  the 
15-volt  scale  to  monitor  the  signal 
amplifier  output  at  7..  Resistor  R, 
equalizes  the  amplitudes  of  the  NO 
and  NC  inputs.  The  vtvm  without 
the  battery  is  now  connected  be¬ 
tween  7.  and  7„  and  R,  is  adjusted 
to  bring  the  reference  amplifier  to 
null.  Finally,  R^  is  adjusted  to  null 
with  the  vtvm  connected  to  7,  and 
Jf  Close  S,  and  check  the  operation 
of  the  fault  detector  and  atop  cir¬ 
cuits  by  removing  lamps  from  the 
lamp  panel.  At  the  end  of  a  one- 
hour  test,  the  null  drift  measured 
at  7,  and  7,  should  be  noted  and 
readjustments  made. 

In  any  relay  test,  the  voltage  ap¬ 
plied  to  the  coil  is  critical.  Under¬ 
voltage  will  aggravate  intermittent 
faults  and  overvoltage  will  mask 
them.  The  coil  power  supply  pro¬ 
vides  nominal  specified  voltage  for 
30  spdt  24-volt,  3-ma  units.  A  2,000- 
ohm  resistor  is  in  series  with  each 
coil.  An  external  power  supply,  ad¬ 
justable  and  regulated,  would  pro¬ 
vide  the  flexibility  for  testing  a 
variety  of  relay  types. 

The  cause  of  intermittent  faults 
is,  of  course,  contact  contamination. 
Miniaturization  aggravates  the 
problem.  Smaller  armatures  and 
coils,  and  lighter  springs,  make  as¬ 
semblies  more  difficult  to  adjust. 

The  cycling  test  tends  to  “run- 
in”  the  contacts.  The  majority  of 
non-producible  faults  occurred 
early:  in  the  first  three  minutes. 
The  reproducible  faults — those  due 
to  maladjustment — followed  no  par¬ 
ticular  pattern.  Some  were  detected 
as  late  as  forty-five  minutes  after 
the  start.  The  run-in,  therefore, 
tends  to  cure  units  of  contact  con¬ 
tamination  and  to  permanently  dis¬ 
able  units  having  marginal  as¬ 
semblies. 
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TABLE  I— CHARACTERISTICS  OF  INFRARED  DETECTORS 


S*1  Response 
Multiplier^ 
Phototube 

l^ad 
Sulfide  P 

Lead 
Sulfide  2^ 

Cooled 

Lead  Sulfide 

Indium 

Arsenide 

Photo* 

conductive 

Indium 

Antimonide 

Photovoltaic 

Indium 

Antimonide 

Photoelectro* 

maftnetic 

Indium 

Antimonida 

WavHrnitth  region 

0.6—0.96 

0..5— 3 

0.5—3 

0.5— 4.5 

0.5— 4.5 

2—5.5 

2 — 6 

2—7 

(mirrcintt) 

I>*  (a.  b.  1) 

D* 

D* 

D» 

D* 

D* 

n» 

D* 

D* 

(wait**  cni-cpa*/*) 

(2,870,  1,  I) 

(500,  90,  1) 

(500,  750,  1) 

(500,  780,  1) 

(500,  750,  1) 

(500,  900,  1) 

(500,  500,  1) 

(500,  .500,  1) 

300  K  deirrtor  temp 

1.7  X  10“ 

4.6  X  10* 

10* 

1  X  10i» 

10’ 

(S«  220  K  detector  temp 

7  X  10“ 

1—4  X  10* 

3  X  10>« 

78  k  detector  temp 

2.5—6  X  10* 

1  X  10* 

2—15  X  10* 

^  60  K  detector  temp 

^  20  K  detector  temp 

^  4  K  detector  temp 

(microns) 

0.8 

2.1 

2.3  —  2.7 

2.4»— 2.8* 

3.7 

5.5 

5 

6 

Xi/x  (microns) 

0.6  and  0.96 

d  and  2.7 

d  and  2.7—3 

dand  3.1*— 3.4* 

d  and  4 

2.8  and  6.1 

2.8  and  5.7 

2.8  and  6.9 

l>*  peak 

(watt**  cm-epa*^*) 

1.8— 1.6  X  10“ 

8  X  lOi’ 

1.6  X  10“*/ 

1.7  X  10“*— 

6  X  10>«* 

Not  known 

4  X  10* 

10»— 10“ 

3.5  X  10’ 

for  2ir  steradians 

n*  |»eak 

Not  applicable 

Not  applicable 

Not  applicable 

Not  known 

Not  applicable 

Not  applicable 

2  X  10>*— 10“ 

Not  applicable 

(watt**  cm-cps*/*) 
for  1  Nteradian 

Kecom  mend<*d 

220  K 

300  K 

300  K 

220  K  or  78  K 

300  K 

78  K 

78  K 

300  K 

nprriiliiiiE  Irmp. 


Impedance  (ohms) 

Determined  by 
the  load 
reeistance 

O.l— 10  X  10* 

0.1— 10  X  10* 

0.5—5  X  10« 

20—50 

40—200 

100—100.000 

5 

Time  constant  (^aec) 

0.02—0.04 

500—1,000 

10—1,000/ 

800—2.000 

2—6 

<  1 

<  1 

<  1 

Available  shapes 

Circular 

Any  reasonable  Any  reasonable 

Any  reasonable 

Square,  rect., 
round 

Round,  recL, 
linear  arrays 

Round,  rect., 
linear  arrays 

Rectangular 

Available  sixes: 
side  or  dia  (mm) 

2.54  and  31 

0.01  -.30 

0.01—75 

1—4 

0..5— 3 

0.1—2 

0.1—2 

0.1—2 

Approniniate  price 

1110  and  S275 

$20 

$15  up 

$1.50 

i 

$650  $2,000 

$.500— $2,000 

$250 

(a)  S-1  (lesiR'natlon  indicates  response 
(to  equal  vaiues  of  radiant  flux  at  all 
wavelengths)  peakinp  at  0.8  ±0.1  micron 
and  with  a  half  width  about  2.5  microns 


surrounding  the  peak ;  subsidiary  peak 
at  0.35  micron  may  be  suppressed  by 
window  materials'  (b)  Can  be  immersed 
in  strontium  titanate  (c)  Can  be  immersed 


in  germanium  (d)  Figure  would  be  mis¬ 
leading  for  normal  detector  application 
(e)  At  220-a8ec  time  constant  (f)  D’tH 
approximately  equal  to  a  constant  (g)  At 


DETECTORS  FOR 


By  JOHN  A.  JAMIESON, 

Aeronutronic,  a  division  of 
Ford  Motor  Company, 
Newport  Beach,  California 


OVER  THE  PAST  FEW  YEARS  there  has 
been  a  great  increase  in  the  use  of 
infrared  systems,  particularly  by 
the  military,  to  detect  small 
amounts  of  radiant  power  from  the 
hot  exhausts  of  jet  aircraft,  rockets 
and  other  targets.  To  meet  the 
needs  of  the  designer  of  such  sys¬ 
tems  a  variety  of  radiation  detec¬ 
tors  have  been  developed  and  a 
number  of  these  have  now  reached 
the  stage  of  manufactured  stock 
components.  Table  I  is  a  compila¬ 
tion  of  representative  data  on  de¬ 
tectors  that  are  important  in  mili¬ 
tary  applications. 

The  majority  of  these  detectors 


are  photoconductive  semiconductor 
devices.  Incident  radiation  whose 
photons  have  sufficient  energy  (suf¬ 
ficiently  short  wavelength)  cause  an 
increase  in  the  number  of  charge 
carriers  available  for  conduction 
and  therefore  an  increase  in  elec¬ 
trical  conductance  of  the  device. 
This  change  in  conductance  is 
sensed  as  a  change  in  the  voltage 
across  the  device  when  it  is  biased 
from  a  constant-current  generator. 
For  small  signals  the  change  in  con¬ 
ductance  due  to  radiation  is  propor¬ 
tional  to  the  number  of  photons  in¬ 
cident  at  appropriate  wavelengths. 
The  voltage  signal  is  proportional 
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n-type 

p”«yp^ 

Zinc  Doped 

Gold  Doped 

Copper 

^  Lead 

CcMilrd  Lead 

Lead 

trold  Doped 

fgold  Doped 

t^rmanium* 

Germanium* 

Doped 

Zinc  Doped 

Thermistor 

Selrnidt^ 

Trlluride 

t^ermanium 

C^rmanium 

Siliron 

Siliron 

Germanium 

Germanium 

Bolometer' 

3—4.5 

2—6 

0.5— 5.5 

1—5.5 

8—11 

2—14 

2—14 

8—30 

10—40 

2—16 

D* 

D* 

D* 

D* 

D* 

D* 

D* 

D* 

D* 

D* 

(500.  780,  1) 

(500,  780.  1) 

(300,  400,  1) 

(300.  750,  1) 

(300.  900,  1) 

(.500,  900,  1) 

(.500,  900,  1) 

(300.  1.800,  1) 

(300,  800.  1) 

(.500.  1.  1) 

1.9  —  3  X  10’ 

10“ 

I0» 

2.6  X  10* 

8  X  10* 

10“ 

1—3  X  10* 
7—12  X  10* 

3X10“ 

3  X  10“ 

7>.  4.4-, 
1.30-  X  10* 

4  X  10* 

.... 

3 

5 

4 

j 

.5—6 

10 

9 

25 

36 

10» 

1  and  4 

2  and  6 

d  and  5.5 

i 

2.2— 3.5  and 

3  and  13 

6  and  11 

20  and  28 

13  and  40 

6  and  13* 

6.7—8 

2  X  10* 

1  X  10» 

1.5  X  10* 

i 

2—6  X  10* 

Not  known 

Not  known 

Not  known 

Not  known 

Not  known 

Not  applicable 

1.5  X  10“ 

Not  applicable 

Not  known 

.3—10  X  10* 

Not  known 

Not  known 

4  X  10“ 

Not  known 

Not  known 

300  K 

78  K 

78  K 

78  K 

78  K  or  60  K 

30  K 

.50  K 

14  K 

300  K 

20  X  10^ 

0.2—20  X  10« 

Not  known 

2  -10  X  10* 

0.1  —  10  X  10* 

30  X  10« 

23  X  10* 

4.000 

0.3  X  10> 

1—5  X  10* 

20  X  iO* 

2 

10—40 

10 

30 

0.1—1 

<1 

<1 

1 

0.01 

1.000—20,0  n 

Any 

Any 

Reel.,  round 

Reel.,  round 

Red..  rrMind 

Round  nbietd 

Round  tihield 

Rectangular 

Square 

Rectangular 

rnaaonable 

reasoDablf) 

aperture 

aperture 

0.1—18 

0.1—18 

0.5—10 

0.5—3 

0.5 — ^5 

3 

3 

2 

2 

0.2-25 

$10  (up 

$890  up 

$.500 

$100 

$7.50 

$2,430 

$2,450 

$3,.500 

$9,000 

$1,200 

220  K  (h)  At  78  K  (i)  Price  to  be  set  length  (k)  At  50  K  or  tower  (1)  At  tional  to  rH  (p)  Determined  by  optical  in- 

early  in  1961  when  device  will  be  avail-  74-deK  field  of  view  (m)  At  OO-deg  field  terference  filter  on  KRS5  ;  the  long  wave- 

able  (J)  Detector  has  unusual  response  of  view  (n)  At  12-deg  field  of  view  (o)  length  limit  can  be  extended  to  35  microns 

that  decreases  with  increasing  wave-  For  4-msec  time  constant ;  D*  propor-  by  a  suitable  window 


INFRARED  SYSTEMS 


to  this  change  in  conductance.  Thus  building  a  preamplifier  to  amplify  voltage  ratio  it  will  yield  for  a 

the  output  voltage  change  is  pro-  the  detector  output  without  adding  specified  change  in  radiant  power, 

portional  to  the  change  in  incident  too  much  electrical  noise,  and  time  Several  such  criteria  are  in  use 
radiant  power  causing  it.  The  table  constant  determines  the  rate  of  but  the  most  common  is  called  the 
contains  exceptions  to  this  operat-  radiant  power  fluctuation  that  can  specific  detectivity  denoted  D*  (u, 
ing  principle  in  the  form  of  multi-  be  followed  and,  hence,  usually  the  6,  1).  This  quantity  may  be  defined 
plier  phototubes,  photovoltaic  in-  possible  system  scan  rate.  as  the  rms  voltage  signal-to-noise 

dium  antimonide  detectors  and  In  military  applications  infrared  ratio  at  the  output  of  a  detector 

thermistors.  Many  infrared  detec-  systems  are  almost  always  operated  of  area  1  cm*  when  it  is  uniformly 

tors  must  be  cooled  to  low  tempera-  with  so  much  amplification  that  illuminated  with  1  watt  of  radiation 

tures  to  show  useful  sensitivity.  sensitivity  is  limited  by  the  size  of  from  a  source  of  temperature  a,  in- 

Among  characteristics  of  interest  radiant  signal  needed  to  produce  a  terrupted  at  frequency  h  cps,  and 
to  the  infrared  project  engineers:  voltage  or  current  bigger  than  the  the  resulting  signal  and  noise  are 

wavelength  region  of  sensitivity  random  electrical  noise  fluctuations  filtered  by  an  electronic  filter  with 

determines  target  temperature  for  in  the  system.  Thus  the  sensitivity  unit  transmission  over  a  band  1 
which  a  detector  is  most  useful,  im-  of  an  infrared  detector  is  measured  cps  wide  centered  at  frequency  b 
pedance  determines  the  difficulty  of  by  the  signal  voltage  to  rms  noise  and  zero  transmission  at  other  fre- 


TABLE  II— DETECTORS  AM)  TYPICAL  MANUFACTURERS 


Cooled  Lead  Sulfide 
Copper  Doped  Cermaniiim 
Cold  Doped  Germanium 


Cold  Doped  Germanium- 
Silicon 

Indium  Antimonide 


Indium  Arsenide 
Lead  Selenide 


Santa  Barbara  Researeh  Center,  Coleta,  Calif. 

Santa  Barbara  Researeh  Center,  Coleta,  Calif. 

Philco  Corp.,  Lansdale  Tube  Div.,  Lansdale,  Pa.;  RCA, 
Electron  Tube  Div.,  Harrison,  N.  J.;  .Santa  Barbara  Re¬ 
search  Center,  Coleta,  Calif.;  Westinghoiise  Electronics 
Corp..  Semiconductor  Dept..  Youngwood,  Pa. 

RCA,  Electron  Tube  Div.,  Harrison,  N.  J. 


ITT  Labs.  Fort  Wayne,  Ind.;  Philco  Corp,  Lansdale 
Tube  Div..  Lansdale,  Pa.;  Radiation  Electronics  Co., 
Chicago,  Ill.;  Texas  Instruments  Inc.,  Dallas,  Texas 

Philco  Corp.,  Lansdale  Tube  Div.,  Lansdale.  Pa. 

Eastman  Kodak  Co.,  Military  and  Special  Products  Sales, 
RcH'hesler,  N.  Y.;  Electronics  Corp.  of  America.  Cam¬ 
bridge,  Mass.;  Infrared  Industries  Inc.,  Waltham,  Mass.; 
Santa  Barbara  Research  Center,  Coleta.  Calif. 


Lead  Sulfide 


Lead  Sulfide 
Multiplier  Phototubes 

Thermistor  Bolometers 

Zinc  Doped  Germanium 

Zinc  Doped  Germanium- 
Silicon 


Bulova  Research  and  Development  Labs,  Woodside, 
N.  Y.;  Eastman  Kodak  Co..  Military  and  Special  Prod¬ 
ucts  Sales.  Rochester.  N.  Y.;  Electronics  Corp.  of 
America.  Cambridge.  Mass.;  Infrared  Industries  Inc., 
Waltham,  Mass. 

ITT  Labs.,  Fort  ^’ayne.  Ind. 

ITT  Labs.,  Fort  Wayne,  Ind.;  RCA,  Electron  Tube 
Div..  Harrison,  N.  J. 

Barnes  Engineering  Co.,  Stamford,  Conn.;  Servo  Corp. 
of  .America,  Hicksville,  N.  Y. 

Perkin  Elmer  Corp.,  Norwalk,  Conn. 

RC.A,  Electron  Tube  Div.,  Harrison,  N.  J. 


quencies.  It  is  necessary  also  to 
specify  the  temperature  of  the  de¬ 
tector  and,  for  the  longer  wave¬ 
length  detectors,  their  field  of  view 
and  the  temperature  of  the  back¬ 
ground  (usually  room  tempera¬ 
ture).  For  small  changes  by  a  fac¬ 
tor  of  two  or  three  in  area  or 
electrical  bandwidth,  the  quantity 
of  radiant  power  which  will  produce 
an  rms  voltage  signal-to-noise  ratio 
of  1  is  given  by  P,  =  (Ad)*  (a/)V 
/>*,  where  P,  is  noise  equivalent 
power  in  watts.  Ad  is  detector  area 
in  cm*.  A/  is  noise  equivalent  band¬ 
width  of  the  amplifier  with  which 
the  detector  is  used  in  cps  and  D*  is 
the  specific  detectivity  in  watt"' 
cm-cps*.  For  larger  changes  in  area 
or  bandwidth  or  for  changes  in  op¬ 
erating  frequency,  temperature, 
source  temperature,  or  field  of  view, 
extrapolations  should  be  made  only 
with  care  and  should  be  based  on 
measured  parameters  obtained 
from  the  manufacturer  or  from  the 
referenced  reports.*  *  Detailed  ac¬ 


counts  of  the  factors  involved  are 
given  in  Jones*-  *  and  other  refer¬ 
ences  cited  there. 

The  specific  detectivity  is  also 
quoted  in  Table  I  for  incident 
radiation  of  the  wavelengrth  to 
which  the  detector  responds  best. 
This  quantity  D*  (X„„,  6, 1)  is  usu¬ 
ally  called  D-star-peak.  Because 
the  sensitivity  of  cooled  long  wave¬ 
length  detectors  may  be  limited  by 
photon  noise  generated  by  back¬ 
ground  radiation,  D*  peak  is  listed 
for  some  of  these  detectors  with  a 
field  of  view  of  2ir  steradians  and 
1  steradian.  The  table  also  lists 
the  wavelength  of  maximum 
response,  and  Xi,.„  the  wavelengths 
at  which  response  is  half  of  maxi¬ 
mum. 

The  values  quoted  in  Table  I  are 
typical  values  collected  from  manu¬ 
facturers’  literature.  Often  a 
manufacturer  can  select  and  supply 
detectors  two  or  three  times  more 
sensitive  than  typical  detectors  at 
an  increase  in  price.  Prices  quoted 


are  for  a  quant  it  j'  of  one,  in  a  stock 
size  and  package.  Typical  manufac¬ 
turers  and  their  detectors  are  listed 
in  Table  II. 

Uncooled  lead  sulfide  detectors 
have  been  in  production  since  the 
second  world  war  and  are  made  by 
a  number  of  manufacturers.  Differ¬ 
ences  in  technique  lead  to  a  large 
variety  of  detectors  with  slightly 
different  characteristics.  It  has 
been  chosen  to  let  two  examples 
stand  as  representative  of  the 
range.  It  is  a.ssumed  that  the  prin¬ 
cipal  function  of  Table  I  will  be 
to  lead  the  prospective  user  to  other 
sources  of  more  detailed  data. 

A  number  of  detectors  have  not 
been  included.  Silicon  solar  bat¬ 
teries  are  useful  photovoltaic  de¬ 
tectors  for  radiation  of  wavelengths 
shorter  than  about  I  micron  but 
have  not  yet  been  optimized  as  de¬ 
tectors  rather  than  power  sources. 
Various  detectors  use  physical 
properties  which  change  as  their 
temperature  is  increased  by  absorp¬ 
tion  of  radiation.  These  detectors 
include  thermocouples,  gas  expan¬ 
sion  devices,  materials  which  evapo¬ 
rate  or  change  refractive  index 
with  temperature,  etc.  They  are 
useful  for  spectroscopy  or  chemical 
process  control  but  are  usually  too 
slow  for  military  applications  (one 
exception  which  is  listed  is  the 
thermistor  bolometer).  Some  de¬ 
tectors  have  been  omitted  including 
tellurium,  gallium  arsenide,  and 
cadmium-doped  germanium  because 
they  seem  still  to  be  under  develop¬ 
ment.  However  indium  arsenide 
has  been  included  because  develop¬ 
ment  is  claimed  almost  complete. 
One  has  been  omitted  for  reasons 
of  security  classification.  Several 
other  special  devices  have  been 
omitted  such  as  image  tubes  and  a 
radiation  tracking  transducer. 
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Electronic  Fader  for  Auditory  Research 


Electronic  switch  fades  audio  signals  on  and  off  without  producing  audible 
switching  transients.  Circuit  does  not  require  matched  tubes  or  critical  components 


By  E.  de  BOER,  Universiteit  van  Amsterdam, 
'Wilhelmina-Gasthuis,  Amsterdam,  The  Netherlands 


SIGNALS  USED  in  auditory  research 
are  usually  generated  from  low- 
frequency  sources  and  frequent  use 
is  made  of  modulation.  In  such  low- 
frequency  work,  it  is  important  to 
be  able  to  switch  auditory  signals 
off  and  on  without  producing  aud¬ 
ible  clicks.  The  principal  difficulty 
resides  in  the  so-called  switching 
transients,  spurious  signals  that 
occur  during  switch-over.  Not  all 
commercially  available  electronic 
switches  are  suitable  for  this  audio 
work,  and  in  many  laboratories  new 
designs  are  being  developed. 

This  article  describes  an  elec¬ 
tronic  switch  or  electronic  fader 
that  fades  1-f  signals  in  and  out 
without  audible  clicks — ^transients 
are  compensated  by  a  correction 
circuit  so  that  even  unmatched 
pairs  of  modulator  tubes  can  be 
used.  The  circuit  contains  no  bal¬ 
ancing  transformers  and  the  like,  so 
that  the  signal  undergoes  little  dis¬ 
tortion.  A  push-pull  output  de¬ 
creases  distortion  still  further. 

Multigrid  tubes  like  those  of  Fig. 
lA  allow  for  compensating  switch¬ 
ing  transients.  Suppose  the  total 
d-c  cathode  current  of  such  a  tube 
is  constant,  independent  of  the  con¬ 
trol  grid  voltage.  (Small  modula¬ 
tions  of  this  cathode  current  repre¬ 
sent  the  carrier  signal.)  Part  of 
the  cathode  current  goes  directly  to 
the  anode,  the  remainder  flows  to 
the  screen  grids  (2  and  4).  When 
the  tube  is  switched  off,  all  current 
is  forced  to  the  screen  grid  2.  The 
sum  of  anode  and  screen  currents 
is  constant.  Now,  if  the  a-c  fluctua¬ 
tions  could  be  removed  from  the 
screen  current,  the  resulting  d-c 


screen  current  could  serve  as  the 
required  compensation  current. 
This  d-c  current  could  subsequently 
be  added  to  the  anode  current  so 
that  the  d-c  component  of  the  re¬ 
sulting  current  remained  constant. 
To  do  this,  the  tube  is  coupled  to 
a  second,  similar  tube,  to  which  the 
same  control  signal  is  fed.  The  car¬ 
rier  signal  of  the  second  tube,  how¬ 
ever,  has  opposite  phase.  The  screen 
grids  of  both  tubes  are  connected 
so  that  the  a-c  components  of  the 
two  screen  grid  currents  cancel.  A 
d-c  screen  current  is  obtained  that 
is  twice  as  large  as  that  required 
for  compensation.  One-half  of  the 
total  screen  current  is  fed  to  each 
anode,  yielding  automatic  compen¬ 
sation  of  switching  transients.  The 
basic  conflgu  ration  is  shown  in  Fig. 
lA.  The  control  signals  required 
for  the  two  tubes  are  the  same. 
They  need  not  be  in  push-pull 
which  would  be  cumbersome  for 
slowly  varying  d-c  ^’oltages.  Also 
the  circuit  always  shows  balanced 
operation ;  any  a-c  unbalance  of  the 
screen  current  is  automatically  di¬ 
vided  between  the  two  anodes. 

However,  differences  in  tube 
characteristics  will  cause  a  switch¬ 
ing  transient  in  the  voltage  differ¬ 
ence  between  the  anodes — this 
problem  is  discussed  following  the 
description  of  the  basic  system. 

Since  a  large  cathode  resistor 
causes  a  signal  voltage  between  con¬ 
trol  grid  and  cathode  that  increases 
distortion,  a  cathode  resistor  should 
be  avoided.  Cathodes  should  be 
grounded  or  the  lower  part  of  the 
tube  should  be  used  as  a  grounded- 
grid  amplifler.  In  the  latter  case 


Otcillograma  »how  end  of  signal 
bunt  (A),  unth  aenaitivity  of  1  v 
per  cm;  single-ended  output  (B), 
sensitivity  of  0.1  v  per  cm;  and 
typical  switching  transient  at  mini¬ 
mum  position  (C),  with  sensitivity 
of  0.1  V  per  cm 
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FIG.  1 — Basic  circuit  of  the  fader  (A),  and  analysis  of  heptode  control  characteristics  nhowiny  the  origin  of  switch¬ 
ing  transients  (B  to  F).  With  no  carrier  signal,  the  switching  transient  has  the  shape  shown  in  (C).  When  the  inter¬ 
section  point  has  been  compensated  exactly,  the  switching  transient  has  the  form  of  (F) 


from  the  desired  signal.  This  volt¬ 
age  difference  is  the  switching 
transient;  with  correct  setting,  it 
appears  only  during  switch-over.  It 
is  present  irrespective  of  whether  a 
carrier  signal  is  applied  or  not. 

Figure  IB  shows  the  control 
characteristics  of  the  two  heptodes. 
Both  go  from  zero  to  maximum,  the 
two  maxima  being  set  equal  (equal 
d-c  cathode  currents).  If  there  is 
no  carrier  signal,  the  output  voltage 
is  proportional  to  the  difference  be¬ 
tween  the  functions.  The  switching 
transient  hence  has  the  shape 
shown  in  Fig.  1C.  The  situation  of 
Fig.  IB  is  repeated  in  Fig.  ID,  but 
with  the  curve  of  /,,  plotted  upside- 
down.  The  curve  of  Fig.  1C  also 
represents  the  sum  of  the  functions 
of  Fig.  ID.  At  the  intersection 
point  of  the  two  curves  the  sum  is 
larger  than  unity,  which  cau.ses  the 
output  signal  to  be  positive.  Thus, 
curve  2  must  be  shifted  .somewhat 
to  the  right  and  curve  1  somewhat 
to  the  left.  This  is  done  by  adding 
a  constant  voltage  to  the  control 
voltage  at  the  grid  of  tube  1  and 
subtracting  the  same  voltage  from 
the  control  voltage  at  the  grid  of 
tube  2.  The  result  is  shown  in  Fig. 
IE;  the  switching  transient  has  the 
form  of  Fig.  IF.  The  intersection 


the  grids  are  grounded  and  the 
cathodes  fed  by  pure  current 
.sources.  Inserting  a  grounded-grid 
triode  at  point  x  in  Fig.  lA  keeps 
screen-grid  voltage  reasonably  con¬ 
stant  so  as  not  to  interfere  with  the 
regulation.  The  current  passes 
through  the  triode  unchanged;  it 
divides  into  two  parts  subsequently. 
Therefore,  with  respect  to  the  hep- 
tudes,  the  triode  acts  as  a  cathode 
follower  and  thus  stabilizes  the 
screen  voltage. 

For  correct  operation  of  the  cir¬ 
cuits  two  primary  conditions  have 
to  be  met.  First,  the  d-c  currents 
of  the  heptodes  must  be  equal.  Sec¬ 
ond,  the  a-c  (carrier)  signals  must 
be  in  push-pull,  so  that  perfect  sup¬ 
pression  is  obtained  in  the  off  posi¬ 
tion.  Both  of  these  conditions  can 
be  achieved. 

It  remains  now  to  equalize  the 
regulation  characteristics  of  the 
two  heptode  tubes  to  eliminate  the 
switching  transient  as  much  as  pos¬ 
sible.  If,  at  any  moment  during  the 
switch-over,  the  two  tubes  do  not 
have  equal  anode  currents,  the 
total  tube  space  currents,  after  each 
accepts  one-half  of  the  screen  cur¬ 
rent,  will  still  not  be  equal.  A  volt¬ 
age  difference  will  develop  between 
the  anodes  that  is  indistinguishable 


point  has  been  compensated  exactly. 
A  further  improvement  comes  from 
varying  the  slopes  of  the  control 
characteristics  while  keeping  the 
intersection  point  invariant.  This 
will  decrease  the  amplitude  of  the 
lobes  of  the  switching  transient 
until  their  inequality  becomes  the 
major  limit.  To  achieve  this,  one  of 
the  control  signals  is  expanded 
around  the  intersection  point,  the 
other  is  contracted  in  the  same 
ratio.  In  most  cases  this  yields  ex¬ 
cellent  results  from  unmatched 
pairs  of  tubes.  It  is  applicable  not 
only  to  this  type  of  fader  but  can 
be  applied  as  well  to  almost  any 
modulator  and  in  many  cases  where 
tubes  should  be  matched  to  a  high 
degree.  Further  improvements 
could  be  obtained  by  continuing 
the  same  procedure;  for  example, 
by  applying  parabolic  voltage  trans¬ 
formations. 

Figure  2C  shows  a  detailed  cir¬ 
cuit  diagram  of  one  fader.  This  is 
driven  by  a  driving  unit.  Fig.  2A. 
Both  circuits  are  built  in  duplicate, 
and  fed  by  a  common  power  supply. 
Cascading  of  both  faders  ensures 
large  suppression  in  the  OFF  posi¬ 
tion,  which  is  necessary  in  working 
with  short  auditory  signals.  In  the 
fader  unit  (Fig.  2C)  the  carrier 


and  operation  mode  2  in  free  running.  Fader  and  driver  are  connected  by  the  correction  network  (B)  that  minimizea 
switching  transients.  Circuits  (C)  and  (A)  are  buUt  in  duplicate  and  fed  by  a  common  power  supply 


signal  is  fed  in  push-pull  to  two 
driving  triodes  that  have  a  fairly 
large  current  feedback.  Not  only  is 
distortion  reduced,  but  the  triodes 
operate  successfully  as  current 
sources  as  seen  from  their  anodes. 
The  currents  constitute  the  cathode 
currents  of  the  heptodes.  Two 
cathode  followers  form  the  output 
circuit;  the  output  signal  can  be 
taken  off  either  in  push-pull  or 
single-ended. 

In  the  cathode  circuit  of  the  driv¬ 
ing  triodes  a  balancing  adjustment 
is  provided.  This  controls  d-c  as 
well  as  a-c  balance,  but  not  neces¬ 
sarily  at  the  same  setting.  The  con¬ 
trol  should  be  adjusted  for  a-c  by 
obtaining  minimum  output  signal 
in  the  OFF-position.  Any  remaining 
difference  of  the  d-c  currents  is 
taken  care  of  by  an  adjustment 
potentiometer  in  the  bypass-current 
circuit.  The  latter  adjustment  is 
also  used  to  compensate  for  a  pos¬ 
sible  difference  between  the  anode- 
to-screen  current  ratios  of  the  two 
heptode  tubes.  The  a-c  balance 
should  be  set  before  the  d-c  balance 
is  restored.  The  driver  unit  (Fig. 
2A)  consists  of  a  multivibrator  and 
a  pulse-shaping  circuit.  The  multi¬ 
vibrator  can  be  used  either  as  a 
free-running  device  or  as  a  Schmitt 


trigger  circuit.  Selection  is  by  a 
DPDT  switch.  In  the  free-running 
position  only  one  capacitor  is  in 
the  circuit.  At  proper  adjustment 
this  causes  an  on-off  ratio  of  unity. 
The  period  can  be  adjusted  from 
0.1  to  1.5  seconds;  it  can  easily  be 
synchronized  (by  the  carrier  sig¬ 
nal)  to  switch  at  a  constant  phase. 
In  the  trigger  position  the  circuit 
can  be  switched  on  by  a  positive 
input  pulse  and  off  by  a  negative 
input  pulse  of  20  volts.  It  also  can 
be  gated  by  a  voltage  of  -f-20  volts. 
The  output  block  voltage  is  shaped 
into  a  trapezoid  form  by  integra¬ 
tion  and  subsequent  bipolar  clamp¬ 
ing.  Care  is  exercised  to  make 
these  two  operations  independent 
and  to  provide  a  low  output  im¬ 
pedance. 

The  driver  and  fader  units  are 
connected  by  the  correction  net¬ 
work  shown  in  Fig.  2B.  At  the  left 
is  the  slope  correction,  and  at  the 
top,  the  shift  of  the  cross-over 
point.  The  cross-over  point  should 
be  adjusted  before  making  final  ad¬ 
justment  of  the  slope  control.  The 
waveforms  obtained  during  switch¬ 
over  indicate  some  interdependance 
between  these  controls.  In  addition, 
the  correction  controls  influence  the 
d-c  balance  because  the  control  grid 


of  the  heptode  is  not  driven  into 
saturation  (grid  current).  The  d-c 
current  passed  to  the  anode  thus 
never  becomes  maximal  and  is  sub¬ 
ject  to  variation.  The  units  are  fed 
from  a  well-stabilized  supply,  hav¬ 
ing  less  than  2  millivolts  ripple  and 
a  low  internal  resistance  (of  the 
order  of  one  ohm)  at  both  supply 
voltages.  Filament  voltage  of  the 
heptode  must  be  correct  to  avoid 
drift;  the  filament  voltage  need  not 
be  stabilized  however.  The  wave¬ 
forms  show  the  operation  and  the 
switching  transient.  The  suppres¬ 
sion  in  the  off  position  is  deter¬ 
mined  mainly  by  distortion.  If 
push-pull  output  is  used,  however, 
the  distortion  is  much  less  and  the 
carrier  signal  is  at  least  60  db  below 
maximum  value.  The  switching 
transients  remain  with  the  same 
relative  amplitude. 

The  final  unit  is  built  on  a  venti¬ 
lated  chassis  for  rack  mounting. 

This  circuit  was  investigated  and 
built  during  a  research  program  on 
auditory  analysis,  sponsored  by  the 
Organization  for  Applied  Research 
(T.N.O.),  The  Hague.  The  help  of 
P.  W.  Melk  and  A.  J.  Heerding  in 
the  development  and  construction 
of  the  circuit  is  gratefully  acknowl¬ 
edged. 
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FIG.  1.  Syne  pulse  input  to  sweep 
generator  triggers  sweep 


FIG.  2 — Circuit  details  of  sweep  generator.  Output  of  the  generator  goes 
to  an  amplifier  which  drives  a  deflection  yoke  ^ 
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High-Precision  Sweep  Generator 

Maximum  variation  in  length  of  sweep  produced  by 
this  highly  precise  generator  is  less  than  1  part  in  1,000 


By  EDGAR  W.  VanWINKLE, 

Sr.  Project  Engtineer. 

Eclipse-Pioneer  Div., 

The  Bendix  Corp.,  Teterboro.  N.  J. 

THIS  sweep  generator  was  designed 
for  an  electronic  high-definition 
facsimile  recording  system.*'  *■  *  Re¬ 
quirements  for  the  sweep  generator 
were  severe.  Maximum  variation  in 
sweep  length  had  to  be  one  part  in 
one  thousand,  since  the  facsimile 
system  was  such  that  sweep-length 
or  sweep-rate  variations  greater 
than  1  part  in  1,000  severely  dis¬ 
torted  information. 

The  sweep  generator,  shown  in 
Fig.  1,  has  sweep  variations  of  less 
than  0.01  percent  of  sweep  length. 
After  Cl  is  charged  through  the 
hard-tube  switch,  C,  discharges  into 
a  constant-current  pentode  con¬ 
trolled  by  current  feedback  in  a 
modified  Miller-feedback  circuit. 
Sweep  rate  can  be  controlled  over  a 
10:1  ratio.  Repetition  rate  (in 
seconds)  can  be  varied  from  0.1-to- 
1  times  the  value  of  capacitor  C,  in 
/if.  A  range  of  time  between 


0.00005  sec  and  one  hour  is  obtain¬ 
able.  Regulation  of  filament  volt¬ 
ages  and  double-regulation  of  the 
B  -I-  supply  is  essential  to  obtain  the 
required  stability. 

As  shown  in  Fig.  2,  a  sync  pulse 
triggers  switching  tube  V„  thus 
charging  C,  through  D,.  Discharge 
current  of  C,  is  controlled  by  con¬ 
stant-current  pentode  which  in 
turn  is  controlled  by  a  modified 
Miller-feedback  circuit.  The  capaci¬ 
tor  discharge  current  is  measured 
by  the  resistance  between  the  grid 
of  Vu  and  ground;  this  resistance 
is  effectively  that  of  R,.  The  volt¬ 
age  across  Ri  is  amplified  by  V„ 
which  is  used  as  a  series-triode  am¬ 
plifier  to  eliminate  the  effect  of 
heater  -  temperature  fluctuations 
with  line  voltage.  Output  of  V,  is 
amplified  by  V„  which  is  used  as  a 
differential  amplifier  to  use  the 
high-level  output  of  V,  and  to  pro¬ 
vide  some  immunity  from  heater- 
voltage  variations.  The  output  of 
is  fed  to  the  control  grid  of  V„ 
which  discharge  C,  at  a  fixed  rate 


determined  by  the  control  voltage 
input. 

The  discharge  of  C,  generates  the 
sweep  voltage.  It  is  well  known  that 
the  voltage  developed  across  a  ca¬ 
pacitance  C  at  a  time  T  is  given  by 

V  =  (l/C)/.'td(  -h  V. 

where  t  is  the  current  into  the  ca¬ 
pacitance  and  V,  is  the  voltage  on 
the  capacitance  at  T  =  0.  If  t  is 
constant,  V  =  V.  +  jT/C.  Thus, 
sweep  voltage  V  is  a  linear  function 
of  time.  This  varying  voltage, 
which  is  the  integral  of  the  voltage 
at  the  control  voltage  input,  is  avail¬ 
able  at  the  plate  of  V,.  To  obtain 
this  voltage  at  a  lower  impedance 
level,  the  plate  of  V,  is  connected  to 
the  grid  of  V,,  a  cathode  follower 
having  a  high  input  impedance.  The 
sweep  output  appears  at  the  cathode 
of 

To  achieve  sweep  accuracy,  feed- 
back-amplifier  gain  was  set  at  55 
db.  Tube  V,  controls  the  start  of 
the  sweep,  thus  reducing  variations 
in  the  voltage  at  the  start  of  the 
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Raytheon  Fire  Control  Radar  System 
installed  in  newest  missile  destroyer 


Raytheon  AN/SPG-51  fire  control  radars  are  oper¬ 
ational  aboard  the  U.S.S.  CHARLES  F.  ADAMS 
(DDG-2).  As  the  Mark  74  Fire  Control  Systems 
Coordinator  for  the  Bureau  of  Naval  Weapons, 
Raytheon  is  carrying  out  serial  production  of  the 
advanced  design  AN/SPG-51. 

The  ADAMS,  first  destroyer  buUt  from  the  keel  up 
to  launch  guided  missiles,  carries  out  its  Anti -Air 
Warfare  mission  with  TARTAR  surface-to-air  missiles. 
The  radar  tracks  intruders  and  guides  the  missile  even 
to  low  altitude  targets  despite  the  use  of  evasive 
tactics  or  electronic  countermeasures. 


Each  AN/SPG-51  consists  of  a  single  dish  tracking 
and  guidance  radar.  The  radar  tracks  at  long  ranges 
with  exceptionally  low  power. 

Upon  assignment,  AN/SPG-51  automatically  ac¬ 
quires  and  tracks  the  target.  Seconds  before  mbsile 
launch,  the  target  is  illuminated  with  a  guidance 
beam.  The  missile  homes  on  the  reflected  signal. 

The  AN/SPG-51  features  excellent  sub- clutter 
visibility  and  exceptional  techniques  to  resist  jam¬ 
ming.  Selected  by  the  Bureau  of  Naval  Weapons  for 
guided  mbsile  applications,  this  is  the  first  fire  control 
radar  of  its  type  to  be  procured  in  quantity. 


RAYTHEON  COMPANY 


RAYTHEON 


FIG.  S — Input  to  sync-pulse  amplifier  and  shaper  gives  a  SOO-v  output  pulse 


sweep;  such  variations  could  be 
caused  by  circuit  inductance. 

The  sweep  generator  was  de¬ 
signed  for  a  range  of  50  to  500  yA 
of  discharging  current  over  the  10- 
to-1  range  of  control  voltage  inputs. 
This  current  depends  on  the  con¬ 
trol-voltage-input  setting,  which 
may  be  set  between  0.4  and  4  v,  4  v 
being  near  the  limit  for  satisfac¬ 
tory  operation.  At  4  v,  the  sweep 
current  is  500  p.&  and  the  length  of 
the  sw'eep  in  seconds  equals  the  size 
of  capacitor  Ci  in  /if.  Output  volt¬ 
age  is  the  integral  of  the  control 
voltage  input  as  long  as  this  voltage 
stays  within  the  range  of  0.4  to  4  v. 

Sweep-generator  stability  is  ob¬ 
tained  by  controlling  the  discharge 
current  of  C,.  The  capacitor  dis¬ 
charges  through  Vt,  producing  a 
negative  voltage  across  R,.  Any 
variation  of  this  current  is  ampli¬ 
fied  55  db  by  V,  and  V,  before  going 
to  F,.  An  increase  of  capacitor  cur¬ 


rent  would  produce  a  more  negative 
voltage  at  the  grid  of  a  more 
positive  voltage  at  the  grid  of  V,.,, 
and  a  more  negative  voltage  at  the 
grid  of  V,;  hence  this  sequence 
would  increase  the  plate  resistance 
of  V„  thus  causing  a  decrease  of 
capacitor  current.  Feedback  thus 
stabilizes  the  capacitor  discharge 
current,  producing  a  linear  and 
stable  sweep  generator.  The  main 
stability-limiting  factors  are  the 
loading  of  Vs  and  leakage  across  Ci. 

The  circuit  shown  in  Fig.  2  has 
produced  sweeps  at  rates  between 
15,000  cps  and  1  cycle  per  hour. 
Linearity  of  2  percent  was  obtained 
at  a  rate  of  1  sweep  per  hour  and  a 
linearity  of  0.1-percent  or  better 
obtained  at  the  higher  rates. 

The  return-trace  time  of  the 
sweep  is  determined  by  the  shape  of 
the  sync  pulse.  The  return  trace 
can  be  made  as  short  as  0.1-percent 
of  the  sweep  time  without  damage 


FIG.  4 — Sweep  input  from  generator  drives  sweep  amplifier 


to  switch  tube  V,.  The  sync-pulse¬ 
shaping  circuit  is  shown  in  Fig.  3. 
This  circuit  consists  of  an  ampli¬ 
fier  coupled  to  a  plate-driven  one- 
shot  multivibrator.  The  time  con¬ 
stants  of  the  multivibrator  give  the 
return-trace  time.  The  output  of 
V,  is  a  50-v  negative  pulse  that  is 
coupled  to  Vy  Tube  V,  has  its  grid 
and  cathode  returned  to  —150  v  and 
its  quiescent  plate  voltage  is  —50 
V.  The  pulse  from  V,  cuts-off  V„ 
bringing  its  plate  voltage  up  to 
-f-250  V.  This  300-v  pulse  is  applied 
to  the  grid  of  V,  in  Fig.  2.  Tube  V, 
(Fig.  2)  then  charges  sweep  capaci¬ 
tor  C,.  The  voltage  at  the  cathode 
of  V,  rises  to  about  250  v  for  the 
duration  of  the  pulse.  If  the  voltage 
across  Ci  is  greater  than  250  v,  at 
the  end  of  the  sync  pulse  C,  dis¬ 
charges  through  V,  at  a  rate  deter¬ 
mined  by  the  size  of  C,  and  the  re¬ 
sistance  of  D,.  This  time  is  a  few 
fisec.  Sweep  starting  voltage  is  thus 
set  by  V,  and  the  precision  regu¬ 
lated  voltage  applied  to  the  cathode 
of  V^ 

Starting  the  sweep  at  a  precise 
repeatable  voltage  and  regulating 
the  discharge  current  of  Ct  pro¬ 
duces  a  linear  and  stable  voltage 
change.  Tube  V*,  which  reproduces 
this  change  at  a  lower  impedance 
level,  must  be  selected  for  low  grid 
current  to  avoid  nonlinear  sweeps. 

The  power  amplifier  for  the 
sweep  generator  is  shown  in  Fig. 
4.  Output  voltage  from  the  sweep 
generator  is  large  enough  to  elimi¬ 
nate  any  voltage-gain  requirement 
of  the  power  amplifier.  The  sweep- 
voltage  accuracy  is  such  that  it  can¬ 
not  be  amplified  without  seriously 
degrading  the  signal. 

Power-supply  regulation  is  0.5 
percent  for  the  350-v  supply  and 
0.01  percent  for  the  250-v  supply. 
Impedance  of  the  250-v  supply  is 
less  than  0.2  ohms.  A  step  change 
of  0.3-amp  load  current  causes  a 
voltage  variation  of  only  1  mv.  The 
power  supply  also  provides  filament 
regulation  of  V,  and  V,  of  Fig.  2. 
These  specifications  are  necessary 
to  obtain  a  sweep  stability  of  one 
part  in  ten  thousand. 
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Bourns  Trimpot* 

Puts  the  Proof  in  Humidity-Proof 


NUMBER  5-REUABILITY  SERIES 


Plunging  a  potentiometer  into  near-boiling  water  is  just  one  of 
the  ways  Bourns  puts  the  proof  in  humidity-proof.  Every  Trim- 
pot  unit  made  takes  this  60-second  bath  with  the  water  sim¬ 
mering  at  90°C.  Air  expanded  by  the  heat  creates  four  pounds 
of  pressure  inside  the  potentiometer— enough  to  cause  bubbles 
—if  it  leaks.  Only  if  the  unit  is  completely  leak-free  does  it  pass 
the  test. 

Bourns  humidity  proofing  starts  at  the  beginning— with  original 
design  and  selection  of  materials.  The  plastic  chosen  for  Trim* 
pot  cases,  for  example,  displays  the  unusual  properties  of  high 
insulation  resistance  and  extremely  low  moisture  abawiptiwn. 


Further  protection  against  humidity  results  from  manufacturing 
procedures,  such  as  internal  potting  of  the  resistance  element 
and  sub  components.  Finally,  Bourns  samples  all  production 
for  compliance  to  MIL-STD-202A,  Method  106  as  a  routine  part 
of  a  Reliability  Assurance  Program.  As  a  result,  Trimpot  does 
more  than  "resist”  moisture;  it  keeps  moisture  out. 

For  more  information  about  the  industry’s  largest  selection  of 
humidity- proof  adjustment  potentiometers— wirewound  and 
carbon  in  a  variety  of  sizes,  power  ratings,  operating  tempera¬ 
tures,  etc.  — write  for  new  Trimpot  summary  brochure  and  list 
of  stocking  distributors.  _  _ 


Exclusive  manufacturers  of  Trimpot®,  Trimit®,  and  E-Z-Trim®.  Pioneers  in  transducers  for  position,  pressure  and  acceleration. 
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RESEARCH  AND  DEVELOPMENT 

German  Traffic  Analyzer  Uses  Doppler  Principle 


Traffic  analyzer  positioned  on  highway  overpass.  Note  tubular  antenna 


By  JAMES  MORRISON, 

McOraw-Hill  World  News.  Bonn,  Germany 


VEHICLES  travelling  on  highways 
can  be  counted  and  then  classified 
according  to  size  as  well  as  speed 
by  a  working  model  of  a  new  type 
of  traffic  analyzer.  Discrimination 
can  be  made  between  motorcycles, 
automobiles,  trucks,  and  truck- 
trailer  combinations.  Detectable 
speed  range  is  between  15  and  70 
miles  an  hour  increasing  in  incre¬ 
ments  of  about  3  miles  an  hour. 

The  system  was  recently  exhib¬ 
ited  at  the  INTERKAMA  (West 
Germany’s  International  Congress 
and  Exhibition  of  Measurement  In¬ 
struments  and  Automation)  by  its 
manufacturer,  Telefunken  of  Berlin 
and  performed  with  a  maximum 
analysis  error  of  less  than  three 
percent. 

Operating  on  the  Doppler  princi¬ 
ple,  the  German  system  has  an  ad¬ 
vantage  over  other  radar  speed 
detecting  systems  in  that  it  uses  a 
much  narrower  beam  of  detecting 
rays  which  are  formed  by  a  tubular 
antenna.  Half  angle  of  the  beam  is 
between  six  and  ten  degrees.  The 
narrow  beam  limits  scanning  to  a 
single  traffic  lane  so  that  only 
vehicles  in  that  lane  will  be  detected 
and  analyzed. 

The  frequency  of  the  return 
signal  from  individual  vehicles 
varies  with  vehicle  speed  in  ac¬ 
cordance  with  the  Doppler  principle. 
A  phase  detector  compares  the  re¬ 
turn  wave  with  the  transmitted 
wave  to  obtain  a  signal  having  an 
amplitude  proportional  to  the  phase 
difference  of  the  two  signals.  As  the 
vehicle  travels  a  quarter  wave¬ 
length,  the  total  transmitted  and 
return  signal  distance  is  decreased 
by  a  half  wavelength.  Thus,  with 
each  such  movement,  alternate  vari¬ 
ations  in  the  detector  output  current 
is  set  up,  and  the  total  number  of 
periods  recorded  in  this  cycle  will 
be  a  direct  measure  of  the  distance 
the  vehicle  has  moved  under  the 
beam  to  give  direct  indication  of 
vehicle  length  as  well  as  speed. 

When  positioning  the  equipment. 


the  scanning  beam  has  to  be  ar¬ 
ranged  so  as  not  to  impinge  on  the 
vehicle  wheels  whose  rotation  will 
give  indication  of  spurious  varying 
speeds.  Telf unken  has  taken  into 
consider^^tion  the  differences  in 
angle  inclination  of  the  impinging 
wave  as  the  vehicle  enters  and 
leaves  the  beam.  Since  this  causes 
slight  variations  in  the  resulting 
detector  current,  circuitry  has  been 
incorporated  that  compensates  for 
such  variations. 

The  equipment  will  register  cor¬ 
rectly  only  if  certain  minimum 
spacings  are  maintained  between 
vehicles.  These  distances  are  calcu¬ 
lated  to  be  about  five  feet  between 
rear  of  one  vehicle  and  radiator  of 
following  vehicle.  If  the  beam  is  ar¬ 
ranged  vertically  to  the  center  line 
of  a  traffic  lane,  minimum  distance 
can  be  three  feet.  However,  best 
results  are  obtained  with  spacings 
not  less  than  thirteen  feet. 

Practicality  of  the  system  (and 


its  low  cost  of  $7,150)  can  be 
traced  to  the  use  of  three-centi¬ 
meter  equipment.  As  this  equip¬ 
ment  is  barred  in  the  U.  S.  except 
for  marine  and  air-safety  puposes, 
its  price  here  would  be  doubled 
since  Telefunken  would  have  to  de¬ 
sign  and  install  12  centimeter  or  8 
millimeter  equipment  conforming 
to  U.  S.  specifications. 

To  date,  certain  modifications 
have  been  noted  on  the  prototype 
now  being  field-tested.  Very  careful 
setting  is  required  to  obtain  ac¬ 
curate  speed  determination  and 
occasionally  it  is  difficult  to  dif¬ 
ferentiate  between  a  motorcycle  and 
a  small  motor  car.  Vehicles  not 
travelling  centrally  along  a  traffic 
lane  may  cause  faulty  registration, 
particularly  if  they  happen  to  be 
the  aforementioned  tsqies.  Results, 
however,  have  shown  that  losses 
due  to  such  effects  are  less  than  3 
percent  of  the  total  even  when  scan¬ 
ning  heavily-frequented  rural  high- 
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Electronic  accounting  machines  are  Inspected  at  Burroughs  Corporation's  Plymouth  Plant,  Plymouth,  Michigan. 


SOUTHEASTERN  MICHIGAN’S  SCIENTIFIC  CLIMATE  — 

where  the  electronics  Industry  can  best  grow.  Basic  to  the  electronics  industry  are  the  technical 
skills  and  experience  of  capable  men  and  women— those  adept  at  developing,  producing  and  testing  intricate 
equipment.  In  this  respect  Southeastern  Michigan  has  the  advantage.  Here  is  plenty  of  skilled  manpower  to 
produce  complex  and  sensitive  missile  guidance  computers,  data  processing  systems,  communication 
equipment  and  the  like. 

Southeastern  Michigan  possesses  other  resources  of  prime  interest.  Respected  universities 
are  nearby.  Their  proximity  and  reputations  encourage  graduate  work.  They  make  staff 
members  available  as  industrial  consultants:  undertake  on-campus  research  and  development 
for  industry. 

Many  communities  in  the  area  have  comprehensive  land  use  plans,  industrial  subdivisions, 
non-profit  development  corporations.  In  short,  there  are  very  tangible  reasons  why  Southeastern 
Michigan  offers  an  excellent  environment  for  electronically  oriented  firms. 

Plant  location  is  one  of  our  special  interests.  May  we  suggest  that  you  write  to  us — Plant 
Location  Service,  Area  Development  Division,  Detroit  Edison  Company,  Detroit  26,  Michigan. 


DETROIT  EDISON 


LET’S  PLUG 

FOR  BEHER  TESTING  WITH  EECo’S  TEST  SOCKETS 


Now  all  header-terminal  components 
automatically  become  plug-in  devices 
for  test  and  evaluation,  when  you  test 
solder-terminal  relays,  transformers, 
crystal  cans,  etc.,  with  the  new  EECo 
universal  test  socket  series. 

Dual,  isolated  contacts  for  each  ter< 
minal  on  header  eliminates  solder 
joints  or  clip  leads. 

Many  standard  configurations  avail* 
able, immediate  delivery.  New  tech¬ 
niques  make  special  sockets  available 
at  standard  socket  prices. 


ways  with  many  vehicle  types. 

The  analyzer  system  can  be  con¬ 
nected  to  a  punched-card  unit, 
photography  unit,  or  with  any  other 
means  of  recording  numbers  auto¬ 
matically  and  permanently. 

Presently,  Telefunken  is  building 
a  prototype  for  incorporation  in  a 
minibus.  The  antenna  will  be 
mounted  on  an  arm  extending  over 
the  bus  roof.  After  field  trials,  this 
equipment  is  slated  for  delivery  to 
the  German  Federal  Ministry  of 
Highways  in  January. 

Automatic  Weather 
Station 

COMPUTERS  continue  to  receive  im¬ 
portant  consideration  by  the  U.  S. 
Weather  Bureau  and  the  National 
Bureau  of  Standards.  For  a  number 
of  years,  the  Weather  Bureau  has 
been  appraising  the  possibilities 
of  widely  di.stributed  automatic 
weather  stations  that  world  include 
computers  receiving  data  from 
weather-sensing  instruments  and 
processing  the  data  through  such 
functions  as  sampling,  comparing, 
selecting  a  maximum  and  arith¬ 
metic  operations.  A  central  fore¬ 
casting  station  would  receive  re¬ 
sults  by  teletype. 

The  various  development  concepts 
of  weather  computer  stations  have 
been  called  AMOS  (Automatic  Me¬ 
teorological  Station)  and  the  cur¬ 
rent  transistorized  version  is  known 
as  AMOS  IV. 

Several  of  the  input  quantities 
to  the  AMOS  computers,  such  as 
cloud  height  and  precipitation,  can¬ 
not  be  satisfactorily  represented  by 
instantaneous  values  but  must  be 
time-averaged.  Isolated  develop¬ 
ment  of  units  for  processing  indi¬ 
vidual  measurements  and  many 
functions  were  therefore  duplicated 
in  earlier  weather-station  com¬ 
puters. 

In  AMOS  IV,  the  automatic 
weather  station  is  built  around  a 
single  small  general-purpose  com¬ 
puter.  Data  from  the  input  instru¬ 
ments  is  received  at  any  desired 
interval  and  in  simple  form  such  as 
analog  voltage,  current,  resistance, 
pulse  rate,  and  contact  closure  rep¬ 
resenting  temperature,  dew  point, 
wind  speed  and  direction,  atmos¬ 
pheric  pressure,  precipitation, 
transmissivity,  and  cloud  height. 
Information  may  also  be  in  digit 


AS-Series  Test  Sockits 

EECoRT-905  RELAY  TESTER  for  faster,  more  ac¬ 
curate  testing.  Measures  voltage  and  current  simultane¬ 
ously,  both  pull-in  and  drop-out  time,  contact  bounce. 
Automatic  relay  driving  circuitry.  Oscilloscope  connec¬ 
tions  and  circuitry. 

SEND  FOR  DATA  SHEDS  AS-101  ANDRT-905. 

Automation  Diviiion 

||B  Electronic  Engineering  Company  of  California 


1601  East  Chestnut  Avenue  •  Santa  Ana,  Calif.  •  Kimberly  7-5501  •  TWXi  S  Ana  5263 
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FIRST  CHOICE  OF  ALL  4i 

Because  it  is  organized  and  edited  to  serve  all  four  seg¬ 
ments  of  the  industry.  It  contains  more  advertisers  than 
any  other  industry  guide . . .  gives  more  information. 
No  wonder  it  is  the  accepted  buying  book  of  the  industry. 

gives  more  to  all  4! 


electronics  buyers*  guide 

and  REFERENCE  ISSUE 
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GLOBAL  SYSTEMS  ENGINEERING 


International  Electric  is  the  prime  participant  — 
the  systems  manager  —  in  the  development  of  a 
global  digital  command  and  control  system  which 
will  provide  SAC  a  rapid,  highly  modern  means 
of  controlling  and  supporting  its  forces  through¬ 
out  the  world. 

Creation  of  this  digital  data  processing  system 
involves  operations  research,  systems  analysis, 
formulation  of  equipment  requirements,  program¬ 
ming  and  the  systems  engineering  of  an  inte¬ 
grated  complex  of  electronic  sub-systems  to  meet 
operational  requirements.  Electronic  systems  engi¬ 


fW 

Cnai  380  ON  READEt  SERVKE  CARD 


neers  will  find  at  I.E.C.  an  exceptional  opportunity 
to  express  imagination  and  technical  competence. 

Engineering  positions  are  open  in  these  areas: 
systems  engineering,  logical  design,  equipment 
development,  preparation  and  performance  of  ac¬ 
ceptance  test,  design  and  application  of  peripheral 
equipment.  Programmer  positions  involve  crea¬ 
tion  of  advanced  techniques  in  real-time  program¬ 
ming,  automatic  programming  simulation  and 
automatic  recovery.  To  inquire  about  these  posi¬ 
tions,  write  Mr.  J.  J.  Crawford.  Director  of 
Industrial  Relations. 


INTERNATIONAL  ELECTRIC  CORPORATION 

An  Aiioeiate  of  Internatioiud  Telephone  and  Telegraph  Corporation 

Route  17  &  Garden  State  Plaza,  Paramus,  New  Jersey 


RF  POWER  STANDARDS 
LADORATORY 


equipment  is  used  to  establish  a  refer¬ 
ence  standard  of  RF  power  to  an  accuracy  of  better  than  1% 
of  absolute. 

THE  64IN  CALORIMETRIC  WATTMETER  establishes  RF  power 
K-'ference  of  an  accuracy  of  1%  of  value  read,  and  is  used  to 
calibrate  other  wattmeters.  Five  power  scales,  0-3,  3-10,  10-30, 
30-100,  and  100-300  watts,  are  incorporated  in  the  wattmeters 
for  use  in  the  0-3000  mcs  range. 

71  IN  and  712N  FEED-THROUGH  WATTMETERS,  after  comparison 
with  the  64IN,  can  be  used  continuously  as  secondary  stand¬ 
ards  and  over  the  same  frequency  range  as  covered  by  the 
primary  standard.  The  MODEL  711N  is  a  multirange  instru¬ 
ment  covering  power  levels  from  0  to  300  watts  in  three  ranges, 
0-30,  30-75,  and  75-300  watts.  MODEL  712N  covers  power 
levels  of  0  to  10  watts  in  three  switch  positions,  0-2.5,  2.5-5, 
and  5-10  watts  full  scale. 

636N  and  603N  RF  LOAD  RESISTORS  absorb  incident  power 
during  measiurements.  MODEL  636N  is  rated  at  600  watts, 
and  MODEL  603N  is  rated  at  20  watts.  Both  models  perform 
satisfactorily  over  the  entire  frequency  range  to  3000  mcs. 
These  loads,  in  conjunction  with  the  MODELS  711N  and 
712N  Feed-through  Wattmeters,  form  excellent  absorption  type 
Wattmeters. 


152N  COAXIAL  TUNER  is  used  to  decrease  to  1.000  the  residual 
VSWR  in  a  load.  The  timer  is  rated  at  100  watts,  and  its 
frequency  range  is  500-4000  mcs. 


For  moro  information  on  Tunor*,  Diroclionol  Couplort,  R.  F.  loods,  ofc.,  wrilo 

Mo  Co  JONES  ELECTRONICS  COo,  INC. 


185  N.  MAM  STREET.  BRISTOL,  CONN. 
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coded  form,  but  the  nature  of 
weather  instruments  and  of  the 
quantities  measured  limits  the  in¬ 
put  data  to  2  or  3  decimal  digits 
for  the  most  part;  word  size  is 
therefore  3  digits  plus  sign. 
Double-precision  methods  are  avail¬ 
able  for  those  few  instances  re¬ 
quiring  greater  accuracy. 

Storage  is  done  with  a  magnetic 
drum  operating  at  1500  rpm,  carry¬ 
ing  100  general  storage  channels  of 
100  words  each,  and  having  space 
for  100  additional  channels. 


Hydrogen  Atoms  and 
Light  Bulbs 

LIGHT  BULBS  Operating  on  the  re¬ 
combination  of  hydrogen  atoms  has 
been  developed  by  the  Duro-Test 
Corporation.  The  principle  in¬ 
volved  in  the  new  light  source  is 
the  dissociation  of  hydrogen  mole¬ 
cules  into  atoms  at  a  hot  tungsten 
filament  and  their  subsequent 
recombination  on  the  phosphor 
coated  bulb  wall.  The  heat  released 
excites  luminescence  in  the  phos¬ 
phor  substance.  Through  the  proper 
selection  of  phosphor  coating,  a  far 
greater  variety  of  colors  can  be 
obtained. 

A  basic  patent  has  been  granted 
on  this  development. 

Also  projected  by  Duro-Test  for 
commercial  purposes  are  the  triple¬ 
arc  xenon  light  bulbs  capable  of 
projecting  light  rays  a  distance  of 
fifty  miles.  Presently  xenon  bulbs 
are  being  used  in  military  and 
space  applications. 


TV  and  Astronomy 

TELEVISION  has  found  a  new  re¬ 
search  application  in  astronomy. 
An  astronomer.  Dr.  William  Liv¬ 
ingston  of  the  Kitt  National  Ob¬ 
servatory,  has  used  television  to 
record  the  light  (picked-up  by  \h’e 
U.  of  Arizona  36-inch  telescope) 
issuing  from  the  Globula  Cluster 
M 15  tens  of  thousands  of  years 
ago.  Livingston  says  that  television 
is  more  sensitive  than  a  photo¬ 
graphic  plate  by  a  factor  of  50  to 
100 — in  other  words,  exposures 
have  to  be  50  to  100  times  longer 
with  photography.  Television,  he 
said,  will  make  it  possible  to  take 
many  more  pictures  during  a 
night’s  work. 
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Realistic  Tests  •  • 

mean 

Reliable  Results 


Reliability  and  Maintainability  are  al¬ 
ways  important  —  and  most  often  very 
critical  factors.  Their  definitions  invar¬ 
iably  involve  “time”.  Some  military 
specifications  use  “mean  operating  time 
between  independent  failures”  as  the 
index  of  reliability  and  call  lor  the  in¬ 
corporation  of  elapsed  time  indicators 
into  the  operating  equipment.  Replacing 
critical  components  before  they  reach 
the  limit  of  rated  life  contributes  greatly 
to  peak  operating  efficiency  and 
reliability. 

Waltham’s  subminiature  elapsed  time 
indicators  are  being  used  and  designed 
into  both  military  and  commercial  equip¬ 
ment  for  ground  support  and  airborne 
applications.  They  are  small  and  light 
enough  to  go  anywhere.  Jewel  bearings, 
precision  gear  trains  —  some  with  a 
reduction  of  1.8  billion  to  1,  a  new  low 
inertia  synchronous  motor  are  teamed 
with  over  110  years  of  experience  to 
provide  instruments  reliable  and  ac¬ 
curate  enough  to  provide  precise 
“measures  of  reliability”. 


Solid  State 
PCM  Simulator 
ESS"500  by  Telemetries 


Realistic  preliminary  checkout  of  PCM 
telemetry  ground  stations  assures  reliable 
results  in  performance.  The  Electronic 
Signal  Simulator  ESS-500  by  Telemetries,  Inc. 
givtes  this  assurance  .  . .  simulates  the 
digital  output  of  an  airborne  or  ground 
multipiexer  and  digitizer  for  both  calibration 
and  checkout .  .  .  presents  serial  input 
data  .  .  .  applicable  also  in  research  and 
development  of  pulse  coded  systems. 

Versatile  Signal  Simulator  provides  for 
word  length  selection,  master  sync  code, 
0-to-fuil  scale  coding,  and  1 1  special  data 
codes  . . .  through  use  of  plug-in  units,  can 
generate  binary,  binary-coded-decimai, 
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excess  three,  biquinary,  or  any  other  digital 


Waltham  can  provide  subminiature 
elapsed  time  indicators  in  both 
digital  and  dial  readouts  —  and  in 
production  quantities.  Write  for 
bulletins  #5001  and  #5002  or 
telephone  TW  3-4000 


PRECISION  INSTRUMENT 
COMPANY'  . 


WALTHAM  54,  MASSACHUSETTS 


code.  NRZ  and  RZ  output  signals  are 
provided  at  +20  volts  and  — 10  volts  for 
full  scale;  with  zero  volts  for  zero  scale. 


Completely  transistorized  unit  occupies 
only  5>/4-inch  panel  space  in  standard 
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COMPONENTS  AND  MATERIALS 


LARGE 

VALUE 

RESISTOR 


COPPER 

ANODE 


TIME  SCALE 
CAN  BE 
ENGRAVED 
ON  TUBE 


GLASS 

TUBE 


0-C  OR 

RECTIFIED 

A-C 


ELECTROLYTE 


COPPER 

CATHODE 


Miviature  electroplating  bath  in  cell,  (left),  is  a  trade  secret.  Simple,  inexpensive  device  measures  length  of  time 
electronic  equipment  has  been  in  operation.  Details  of  cell  are  shown,  (center).  One  of  many  uses  includes  a  long-time- 
delay  relay,  (right).  Here  a  loaded  micro  type  switch  is  tripped  at  a  designated  time,  with  no  need  for  auxiliary  relays 
or  switches.  Marketable  timers  for  the  full  range  of  temperatures  from  —55  C  to  85  C  should  be  available  soon 


Electrochemical  Elapsed-Time  Indicator 

DETERMINES  TIME-TO-FAILURE  OF  COMPONENTS 


is  to  use  a  series  resistor  connected 
to  a  voltage  in  the  equipment.  This 
resistor  will  be  large  compared  to 
the  resistance  of  the  time  cell  and 
thus  maintain  a  substantially  con¬ 
stant  current  through  the  cell  in¬ 
dependent  of  changes  within  the 
cell  due  to  temperature,  resistance, 
time,  etc.  It  is  important  to  keep 
the  voltage  applied  to  the  cell  sub¬ 
stantially  constant  to  achieve  the 
maximum  accuracy.  Variations  of 
this  applied  voltage  within  moder¬ 
ate  limits  (say  ±  10%)  have  little 
effect  on  the  overall  accuracy  of  the 
time  measuring  cell  since  they  usu¬ 
ally  tend  to  average  out;  that  is, 
higher  voltage  causes  plating  to 
speed  up  and  lower  voltage  to  slow 
down,  with  the  overall  result  that 
accuracies  of  ±5%  can  readily  be 
achieved  in  the  timer  although  the 
voltage  applied  to  the  circuit  may 
vary  as  much  as  ±  10%  or  ±:  15%. 

Chronistor  electroplating  cells  are 
usually  used  by  connecting  the  cell 
and  its  associated  resistor  in  par¬ 
allel  with  the  electrical  device  whose 
operating  time  is  to  be  measured. 
Thus  if  it  is  desired  to  know  how 


anode  and  cathode  electrodes  of 
copper  and  an  electrolyte.  The  unit 
is  connected  in  parallel  with  the  de¬ 
vice  to  be  timed  so  that  when  the 
d-c  voltage  is  applied,  electro-plat¬ 
ing  proceeds,  tending  to  make  the 
anode  shorter  and  the  cathode 
longer.  Where  d-c  is  not  available, 
rectified  a-c  serves  adequately. 

By  making  the  dimensions  of  the 
electroplating  cell  small,  the  current 
required  to  transfer  copper  from 
one  electrode  to  the  other  can  be 
made  as  small  as  necessary  (in  fact, 
proper  choice  of  electrode  dimen¬ 
sions  is  an  important  consideration 
in  design). 

A  large  value  series  resistor  lim¬ 
its  current  (and  incidentally, 
serves  to  maintain  a  constant  cur¬ 
rent)  so  that  the  small  variations  in 
the  resistance  of  the  electroplating 
cell  are  negligible  compared  to  the 
value  of  the  external  resistance. 

The  cell  is  a  current  operating 
device  in  that  the  speed  of  plating 
is  directly  proportional  (within  lim¬ 
its)  to  the  amount  of  current  passed 
through  the  cell.  A  simple  way  for 
maintaining  the  current  constant 


By  M.  HOBERMAN,  Chief  Ensineer, 
BerK«n  Labs.  Inc.,  Paterson,  N.  J. 


CONVENTIONAL  METHODS  of  time 
measurements  generally  use  a  me¬ 
chanical  device  such  as  a  clock  or 
an  electrical  motor  in  the  form  of 
an  ordinary  electric  clock.  These 
devices  have  considerable  limita¬ 
tions  in  size  and  cost. 

The  need  for  a  simple,  small 
timer,  so  (heap  that  it  could  be  used 
in  virtually  every  piece  of  electrical 
equipment  and  take  up  no  more 
than,  say,  a  cartridge  fuse,  led  to 
the  development  of  an  elapsed-time 
indicator  which  operates  on  the 
electroplating  principle.  This  de¬ 
vice,  called  a  Chronistor,  can  be 
used  for  indicating  the  total  num¬ 
ber  of  hours  during  which  any 
electrical  instrument,  appliance  or 
component  has  been  in  operation. 
Current  required  by  the  device  is 
provided  by  the  unit  being  timed. 
No  auxiliary  relays  or  switches  are 
needed.  Elapsed  time  is  given  as  a 
direct-scale  reading. 

The  device  is  in  effect,  a  minia¬ 
ture  electro-plating  bath  containing 


. . .  and  Minuteman  and  Talos  and  Atlas  and  Jupiter  and  Thor  and  Titan  and  Bomarc 
and  Zeus  and  Pershing  and  hundreds  of  other  military  and  industrial  applications. 


For  Delco  Radio’s  highly  versatile  family  of  2N174  power  transistors  meet  or  exceed  the  most  rigid  electrical  and  extreme  environmental 
requirements. 

Over  the  past  five  years  since  Delco  first  designed  its  2N174,  no  transistor  has  undergone  a  more  intensive  testing  program  tx)th  in  the 
latxiratory  and  in  use.  in  applications  from  nMckups  for  commercial  use  to  missiles  for  the  military.  And  today,  as  always,  no  Delco  2N174 
leaves  our  latxiratories  without  passing  at  lent  a  dozen  electrical  tests  and  as  many  enviionmental  tests  before  and  after  agmg. 

This  200  per  cent  testing,  combined  with  Timi  years  of  refinements  in  the  manufacturing  process,  enables  us  to  mass  produce  these  highly 
reliable  PNP  germanium  transistors  with  consistent  uniformity.  And  we  can  supply  them  to  you  quickly  in  any  quantity  at  a  low  price. 

For  complete  information  or  applications  assistance  on  the  Military  and  Industrial  2N174’s  or  other  application-proved  Delco 
transistors,  just  write  or  call  our  nearest  sales  (rfTice.  I* 

Newark,  New  Jersey  Santa  Monica,  California  Chicago,  Illinois  Detroit,  Michigan  li 

1180  Raymond  Blvd.  726  Santa  Monica  Blvd.  S7S0  West  51  st  Street  57  Harper  Avenue  I 

Mitchell  2-6165  UPlon  0-8807  Portsmouth  7-3600  TRinity  3-6500  I 
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Performance  of  This  New 
Accelerometer  Is  Spectacular! 


And  CEC*8  Type  4-202  Strain  Gage 
Accelerometer  is  also  the  smallest  on  the 
market . . .  measuring  just  one  cubic  inch. 


Here  are  some  of  the  performance  characteristics  that  make 
the  4-202  infinitely  superior  to  any  other  linear  unbonded 
strain  gage  bi-directional  accelerometer: 

Its  cross  axis  response  is  unusually  low ...  its  resonant  fre¬ 
quency  is  unusually  high— and  there’s  extremely  little  damp¬ 
ing  change  over  a  temperature  range  of  — OS^F  to  +250°F. 

The  4-202  is  the  smallest  temperature  compensated  instru¬ 
ment  you’ll  find  ansnvhere  for  measuring  accelerations  per¬ 
pendicular  to  mounting  surfaces.  It’s  available  now  in  a 
range  of  ±6g  to  ±500g. 

For  more  information,  write  for  Bulletin  CEC  4202-XS. 


,  CONSOLIDATED  ELECTRODYNAMICS  /  pasadena,  California 
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long  a  battery  has  been  in  opera¬ 
tion,  the  cell  would  be  mounted 
across  the  power  input  terminals  of 
the  battery  load  (after  the  power 
ON-OFF  switch).  This  way,  when¬ 
ever  the  switch  is  turned  on,  volt¬ 
age  is  applied  to  the  cell  and  its 
resistor,  and  time  begins  to  be 
clocked. 

It  is  also  possible  to  utilize  the 
elapsed-time  indicator  within  an 
equipment  to  measure  the  operating 
time  of  a  component  that  is  used 
only  intermittently.  For  example, 
in  a  transmitter  tube  while  the 
power  applied  to  entire  transmitter 
may  be  on  almost  continuously,  the 
plate  voltage  applied  to  the  power 
tubes  may  be  on  only  intermittently 
when  the  transmitter  is  keyed  or 
modulated. 

If  it  is  needed  to  know  the  op¬ 
erating  time  of  the  transmitter  tube 
alone,  the  device  can  be  connected 
through  a  large  series  resistor  di¬ 
rectly  to  the  plate  of  the  transmit¬ 
ter  tube. 

In  this  way,  whenever  plate  volt¬ 
age  is  applied,  the  elapsed  time  in¬ 
dicator  would  record  operating 
time.  It  is  only  necessary  to  select 
the  proper  size  series  resistor  to 
keep  the  current  within  the  rated 
value  for  that  cell. 

The  actual  time  indication  is  given 
by  a  Axed  scale  marked  or  engraved 
on  the  electrochemical  cell.  As  the 
anode  becomes  shorter  due  to  metal 
being  plated  from  it,  the  time  in¬ 
dication  is  given  directly  in  hours 
by  this  change  in  length  by  reading 
against  the  Axed  time  scale. 

The  rate  of  plating  is  controlled 
by  selecting  the  proper  value  of  re¬ 
sistor  in  series  with  the  unit  for 
any  given  voltage. 

A  single  unit  can  therefore  be 
used  for  measuring  a  wide  range  of 
operating  times,  merely  by  chang¬ 
ing  the  scale  and  adjusting  the  cur¬ 
rent  which  Aows  through  the  cell. 

Data  taken  on  one  variety  of 
elapsed  time  indicator  shows  that 
the  rate  of  plating  as  a  function  of 
the  current  passing  through  the  cell 
is  linear,  permitting  cells  ranging 
from  100  hours  full  scale  to  10,000 
hours  full  scale  to  be  based  on  the 
identical  construction.  This  permits 
a  simple  relationship  which  can  be 
tabulated  giving  the  standard  value 
series  resistors  for  several  pop¬ 
ularly  used  d-c  voltages. 
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The  technical  specifications  of  the 
elapsed-time  indicator  are  as  fol¬ 
lows: 

Size:  1.25  in.  x  6.25  in.  dia. 

Weight:  0.2  ounces. 

Mounting:  standard  SAG  fuse 
clip  holder. 

Operating  Time:  100,  250,  500, 
1000,  2000,  5000,  10,000  hours 
full  scale. 

Temperature  ( operating  and 
storage):  0  C  to  -|-65  C. 

Operating  Position:  Vertical 
with  anode  up  ('2,000,  5,000, 
10,000  hour  units  may  be  op~ 
erated  in  any  position). 

As  can  be  seen,  the  temperature 
range  of  operation  restricts  the  use 
of  the  timer  to  commercial  or  in¬ 
door  military  environments,  since 
the  problem  of  electroplating  at 
sub-zero  temperatures  has  not  yet 
been  fully  solved. 

However,  the  use  of  organic  and 
non-acqueous  electrolytes  have  per¬ 
mitted  the  development  of  experi¬ 
mental  units  which  operated  for  as 
long  as  1,000  hours  at  —55  C  and 
fully  developed  and  tested  market¬ 
able  timers  for  the  full  range  of 
temperatures  from  —55  C  to  -1-85 
C  should  be  available  the  first 
quarter  of  next  year. 

The  greatest  area  of  use  for  the 
elapsed-time  indicator  has  been  the 
determination  of  time-to-failure  of 
electrical  and  electronic  components 
and  subassemblies  and  also  as  a 
means  of  periodic  servicing  of  in¬ 
struments  and  equipment  and  war¬ 
ranty  of  components. 

For  some  of  these  applications 
a  convenient  unit  operating  from 
a-c  is  required  and  a  small  package 
with  rectifier,  dropping  resistor  and 
filter  condenser  called  the  Chroni- 
stat  has  been  developed  by  Bergen 
Laboratories. 

However,  a  myriad  of  other  uses 
,  have  occurred  to  designers  includ¬ 
ing  a  long  time  delay  relay  (A 
loaded  micro  type  switch  is  tripped 
when  a  plunger  rod  extending  into 
a  hole  in  the  anode  is  exposed  by 
the  anode  surface  receding  as  plat- 
'ing  takes  place),  d-c  current  inte¬ 
grators,  circuit  time  constants  of 
the  order  of  days  and  weeks,  bat¬ 
tery  charger  timers,  phonograph 
needle  timers,  remaining  life  indi¬ 
cators  and  many  others. 
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CEC  makes 
them  precise ... 

Typ«  4-312A  Pr«s$ur«  Transducer 


Typ«4-313A  Pressure  Transducer 


Versatility  makes 
them  popular 


4008  Chimber-tyiM  Adapter 


For  adaptability  in  pressure  measurement,  there's  no 
equal  to  the  pair  of  unbonded  strain-ga^^e  instruments 
pictured  here  actual  sixe.  With  adapters  they  cam  be  flush* 
mounted . . .  chamber- mounted ...  water-cooled . . .  water -proofed. 

A  workhorse  with  a  thousamd  uses,  IVpe  4-313A  is  availadsle  in 
absolute  and  gage  models  that  meawure  pressures  firom  100  to  5000  psi 
in  a  temperature  range  of  — lOO^P.  to  -H300°F.— with  superior  perform¬ 
ance  in  shock  amd  vibration  environments.  The  unit  mates  with  a 
4-008  chamber-type  adapter  as  well  as  with  an  adapter  for  use  in 
closed -line  pressure  measurements. 

Type  4-312A,  available  in  absolute,  gage  and  differential  models, 
is  a  general  purpose  transducer  particularly  suited  to  aerodynamic  pres¬ 
sure  studies.  It  operates  in  a  range  of  10  to  150  psi  in  gage,  absolute  and 
unidirectional  models  and  firom  ±5  to  ±50  psi  in  differential  models. 
Used  with  a  4-001  adapter,  it  is  ideal  for  closed-line  applications. 

Coll  or  write  for  compete  information.  Ask  for  Bulletin  CEC  I541-X4,  Type 
4-313 A:  Bulletin  CEC1540-X4,  Type  4-313A:BulletinCEClS68-X4,  Adapters. 


Transducer  Division 
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PRODUCTION  TECHNIQUES 


UNLOADING 

RACK 


boats!  ✓ 


TRAYS 


STAGE 


LOADING  RACK^ 


PLATE 


TRAYS 


PLASTIC 
FOAM  RUBBER 
METAL 


Operator  places  stack  of  parts  trays  on  loading  rack  Relative  position  of  parts  and  sequence  of  operations, 


Loading  Trays  Feed  Tube  Assembler 


of  the  plate  absorbs  any  shock.  The 
plate  is  cycled  by  a  motor  timed  to 
operate  after  160  cycles  of  the  as- 
.sembly  machine. 

Second,  a  rod,  operated  by  an  air 
solenoid,  pushes  the  tray  a  distance 
of  one  row  of  recesses.  The  eight 
cathodes  in  that  row  drop  off  the 
plate  into  a  waiting  line  of  eight 
small  brass  boats.  The  pusher  rod 
operates  once  in  eight  cycles  of  the 
machine. 

Third,  the  line  of  boats  is  pushed 
toward  the  insertion  head.  The 


Plate  in  position  to  flip  tray.  Boats 
are  in  center  and  unloading  rack 
at  upper  left 


Plate  flipping  tray  (blur).  White 
cathodes  can  be  seen  in  recesses  of 
top  tray  on  stage 
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BOOSTS  PRODUCTION 
OVER  420% 

Greater  product  uniformity. . .  better 
part  performance . . .  70%  less  labor -with 
American-Marietta’s  new  EMC  epoxy 
compounds,  says  leading  magnetic 
component  manufacturer. 


Previous  methods  involved  costly  hand  application  of  layers  of  resin 
material.  New  EMC  transfer  molding  process  guarantees  a  moisture- 
proof,  uniform  high  density  epoxy  package.  New  product  appearance  is 
graphically  compsued  by  EMC  molded  part  shown  at  center  right  with 
former  version. 

Again  EMC  clearly  proves  its  superiority  under  rigid  MIL  Spec 
test  requirements.  Improved  resistance  to  moisture  and  tem¬ 
perature  cycling  as  well  as  standardized  part  size  and  shape 
are  some  of  the  important  reasons  why  Pulse  Engineering  of 
Santa  Clara,  California,  switched  to  EMC  transfer  molding. 
As  a  result,  output  of  miniature  pulse  transformers  jumped 
from  130  to  .550  parts  wr  worker  per  shift,  a  gain  of  over 
420%,  relates  Hugh  B.  Fleming,  Pulse  President,  who  intends 
further  expansion  utilizing  the  versatile,  rehable  properties  of 
EMC. 

Unique,  Versatile  Plastic  Materials  for  advanced 
Design  and  Product  Development 

EMC  Epoxy  Molding  Compounds  are  available  with  built-in 
mold  release  and  optional  non-buming  properties  in  a  wide 
choice  of  fillers,  colors  and  reinforcements  readily  adaptable 
to  your  production  requirements. 

Single  component  dry  granular  systems,  they  offer  an  excep¬ 
tional  balance  of  electrical,  chemical  and  physical  properties. 
Long  range  research  and  extensive  military  and  industrial 
evaluation  continue  to  demonstrate  the  reliability  and  design 
compatability  of  American-Marietta’s  new  EMC  systems. 

•  Low  preMSure  transfer  and  •  One  component  dry  granular 

compreasion  molding  system 

•  Self-releasing  •  Outstanding  balance  of 

So  outgassing  properties 

•  Low  moisture  absorption 

Like  to  see  how  EMC  can  play  an  important  part  in  your  next 
project?  Write  the  nearest  American- Marietta  Technical-Sales 
office  listed  below  citing  your  applications. 

AMERICAN-MARIETTA  COMPANY 

Adh9Sive,  Resin  and  Chemical  Division 
34.00  13th  Av«nu«  S.W. 

S*»ttl«  4,  Washington 
42  South  Third  Strsst 
Nswark,  Ohio 
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boats  slide  freely  in  a  track  and  are 
not  linked.  As  each  boat  reaches 
the  end  of  the  track,  it  tips,  drop¬ 
ping  a  cathode  into  an  escapement. 
The  boat  lands  on  a  lower  track, 
helped  back  to  a  horizontal  position 
by  a  small  Teflon-tipped  knocker. 
The  boat  goes  to  the  end  of  the 
track  and  is  raised  to  the  top  track 
again.  The  spring-loaded  pushers 
at  the  end  of  each  track,  and  the 
knocker,  are  cam-actuated  in  unison 
with  the  machine. 

After  8  boats  have  dropped  their 
cathodes,  a  line  of  empty  boats  is 
waiting  for  the  next  row  of  cath¬ 
odes  to  drop  from  the  tray.  After 
all  the  cathodes  have  been  unloaded 
from  a  tray,  the  tray  transfers  (4) 
to  an  unloading  rack.  Rack  height 
is  controlled  so  it  is  positioned  to 
meet  the  empty  tray.  Steps  1 
through  4  are  then  repeated. 

Fifth,  when  the  stage  is  empty, 
a  switch  is  released.  The  switch 
operates  an  air  cylinder  which 
lowers  the  stage  via  a  chain  drive. 


DIGITAL  DATA  SYSTEMS 


MODEL  AD8-1 


Channel 

Identification 


Output  Lines 
to  Subcarrier 
Oscillators 


12  Input 
Channels 


Output 

Switches 


Programmer 


Multiplexer 


Ramp  Gen. 

a 

Voltage 

Comparator 


Gate 

and 

Counter 


Modal  ADS-1  Air- Borne 
Digital  Syitam.  1 2  chan¬ 
nels.  Conversion  accuracy, 

±  .2%  from  32°  F.  to  1 60°  F.  Size,  ap¬ 
proximately  d'A'x  1 1 14*  X  3%'.  Weight, 
9.5  pounds.  Data  code  is  binary-coded 
decimal. 


Parity 

Circuitry 


Pusher  rod  drops  row  of  cathodes 
into  waiting  boats 


Typical  of  Curtiss-Wright  digital  systems  is  Model  ADS-1,  designed  pri¬ 
marily  for  missile  use.  It  converts  multiplexed  analog  voltages  to  a  digital 
equivalent  for  use  with  FM-FM  Telemetry  Systems,  magnetic  or  paper 
tape  recorders.  System  includes  input  multiplexing,  an  analog  to  digital 
converter,  output  switching,  channel  identiflcation  and  parity  checking. 
Composed  entirely  of  solid  state  components,  except  for  12  electromechan¬ 
ical  input  switching  relays.  Ideal  also  for  ground  instrumentation,  indus¬ 
trial  quality  control,  development  laboratories.  Special  systems  custom- 
designed  to  meet  your  specific  requirements.  Blueprint  your  problem  and 
let  us  suggest  an  answer. 


Unloading  rack  (left)  and  boat 
drive  (right) 


When  the  stage  reaches  the  bottom 
of  its  support  frame,  behind  the 
loading  rack,  another  switch  is 
tripped.  This  switch  causes  another 
air  cylinder  to  draw  the  loading 
rack  back  (6)  so  that  the  stage  will 
lift  off  the  stack  of  trays  as  it  re¬ 
turns  to  its  original  position  (7). 

Since  the  Automount’s  rate  is 
about  1,800  an  hour,  a  load  of  five 
or  six  trays  every  15  or  20  min¬ 
utes  is  ample  to  keep  the  machine 
supplied.  There  are  two  safeguards 


Intar  Mountain  Instrumant  Branch  —  Elactronics  DIvlalon 


WRIGHT 


CURTISS 


CORPORATION  •  P.O.  Box  8324,  Albuquerque,  New  Mexico 


SOLID  STATE  RELAYS  •  SINGLE  TRANSIENT  PEAK  READING  VOLTMETERS  •  TRANSISTOR  TEST 
INSTRUMENTS  AND  SYSTEMS  •  DIGITAL  DATA  ACQUISITION  AND  PROCESSING  SYSTEMS 
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against  tube  mounts  being  as¬ 
sembled  should  the  supply  become 
exhausted.  The  operator  on  the  next 
station  observes  whether  the  feeder 
is  loaded.  The  machine’s  last  two 
stations  are  equipped  to  detect  the 
presence  of  cathodes  and  to  sound 
an  alarm  if  they  are  missing. 


Air  Pressure  Drives 
Piston  to  Shock  Test 


Accelerometer  is  connected  to  shock 
table 


PNEUMATIC  SHOCK  tester  produces 
a  short  duration  pulse  which  has 
.square  wave  characteristics  and 
applies  constant  acceleration  for  a 
fixed  time.  It  was  designed  by  Con- 
vair  Astronautics  Division,  General 
Dynamics  Corp.,  San  Diego,  Calif., 
to  test  trimmer  potentiometers  and 
is  also  being  used  on  other  shock- 
sensitive  missile  components. 

The  shock  table  is  activated  by  a 
pressure  pot  with  a  piston  drive. 
The  piston  is  restrained  mechani¬ 
cally.  When  released,  it  pushes 
against  the  bottom  of  the  shock 
table,  generating  the  desired  shock. 
After  initial  acceleration,  the  shock 
table  coasts  to  a  stop  on  vertical 
rails. 

The  g  level  is  calculated  by  multi¬ 
plying  the  area  of  the  piston  by 
the  pressure  and  dividing  the  prod¬ 
uct  by  the  weight  of  the  shock  table 
plus  its  specimen.  The  pressure 
chamber  will  withstand  75  psi.  The 
tester  has  been  calibrated  to  yield 
a  50-g  load  for  11  milliseconds, 
100-g  for  7  msec,  or  500-g  for  1 
msec.  The  g-level  is  monitored  by 
an  accelerometer  on  the  shock  table. 


Gives  you  accurate,  continuously  variable 
voltage  outputs 

0  to  10  V  RMS,  1000  cps 
0to10vn°AK,1000cps 

OtolOvDC  Especially  useful 

for  checking  accuracy 
Of  laboratory  voltmeters  . 
and  oscillographs 


Ballantine’s  Model  420  Cali¬ 
brator  has  proven  to  be  an 
extremely  useful  instrument 
for  quickly  checking  the  cali¬ 
bration  accuracy  of  voltmeters 
and  oscillographs. 

Its  long  term  stability  is 
such  that  you  can  rely  on  it 
for  better  ttian  when  us¬ 
ing  it  with  a  calibration  chart, 
and  without  the  chart. 
Accuracy  checks  can  be  made 
with  it  in  less  than  a  minute. 
This  will  help  you  to  reduce 
materially  the  out-of-service 
time  for  voltmeters  that  other¬ 
wise  might  have  to  be  sent  to 
a  central  calibration  depart¬ 
ment. 


\ 


BALLANTINE 

MODEL  4aO-AC-DC 

CALIBRATOR 


Price:  $368 


SPECIFICATIONS 

Internal  Impedance  of  Outputs:  2  to  20  ohms  over 
range  0  to  10  v,  1000  cps  output;  less  than  5000  ohms  on  dc 
output. 

Distortion  and  Hum:  Less  than  0.25%. 

Setting  Resolution:  Approaches  0.01%  above  10  mv. 
Power  Supply:  115  v,  50-60  cps,  35  watts ;  230  v,  50-60  cps 
on  request. 

Dimensions:  6"  h,  6%"  w,  10%"  d. 

Write  for  brochure  giving  many  more  details 

^  sinos  isaa  — 

BALLANTINE  LABORATORIES  inc. 

Boonton,  New  Jersey 

CHECK  WITH  BAIUNTINE  FIRST  FOR  LABORATORY  AC  VACUUM  TUBE  VOLTMETERS.  REGARDLESS  OF  YOUR  REQUIREMENTS  FOt 
AMPLITUDE.  FREQUENCY.  OR  WAVEFORM  WE  HAVE  A  LARGE  LINE.  WITH  ADDITIONS  EACH  YEAR  ALSO  AC  DC  AND  OC/AC 
INVERTERS.  CALIBRATORS.  CALIBRATED  WIDE  BAND  AF  AMPLIFIER,  DIRECT-READING  CAPACITANCE  METER.  OTHER  ACCESSORIES. 
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refrigerating  element  that  is  con¬ 
nected  to  the  compressor  by  flexible 
lines.  The  compressor  and  refrig¬ 
erating  element  may  be  separated 
by  a  specifled  distance. 

This  system  does  not  require  a 
gas  or  liquid  supply  and  is  designed 
to  run  continuously  for  500  hours 
between  maintenance.  Both  a  400- 
cps,  208-volt,  3-phase  unit  for  air¬ 
borne  use  and  a  60-cycle,  116-volt, 
single-phase  unit  are  available.  The 
entire  system  weighs  16  pounds. 
Technical  data  sheets  describing 
this  system  are  available  from  Air 
Products,  P.  O.  Box  538,  Allentown, 
Pa. 
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Low  Cost  Transistor 

HI-FI-  AUDIO  POWER 
TRANSISTOR  that  makes  possible  all¬ 
transistor  high-fldelity  sound  equip¬ 
ment  on  an  economical  basis  has 
been  announced  by  the  Radio  Cor¬ 
poration  of  America,  Somerville, 
New  Jersey. 

The  transistor,  now  being  sam¬ 
pled  to  the  home  instrument 
industry,  is  expected  to  sell  for  less 
than  two  dollars  and  to  be  available 
early  next  year. 

Drift-field  power  transistor  can 
deliver  high  audio  power  for  mono¬ 
phonic  and  stereo  sound  equipment 
when  operated  from  either  a  car 
battery  or  house  current. 

Coupled  with  the  recent  price  cut 


of  up  to  34  percent  in  the  drift-field 
family,  the  transistor  makes  it 
economical  to  transistorize  high- 
fidelity  and  public-address  systems, 
high  quality  auto  radios,  jukeboxes 
and  commercial  intercoms. 

A  pnp,  germanium  type,  the  tran¬ 
sistor  can  be  used  in  both  class  A 
and  B  audio  amplifiers.  It  has  an 
alloyed  emitter,  diffused  collector 
and  graded  base  and  is  produced 
by  one  inexpensive  manufacturing 
process  and  one  moderately  so. 

A  modified  version  is  also  being 
sampled  to  the  industrial-electron¬ 
ics  market. 
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Miniature  Magnetic  Reed 

GOVERNMENT  END-USE 
AVAILABILITY  of  a  miniature  mag¬ 
netic  reed  contact  set  for  military 
applications  is  announced  by  De¬ 
fense  Activities  div.  of  the  Western 
Electric  Co.,  195  Broadway,  N.  Y. 
Designed  by  Bell  Telephone  Labora¬ 
tories,  the  GA-53738  LI  magnetic 
reed  contact  set,  previously  known 
as  the  BTL-G29  switch,  is  a  min¬ 
iaturized  version  of  the  No.  224A 
dry-reed  switch  widely  used  in  the 
Bell  System. 

The  unit,  designed  to  meet  rigor¬ 
ous  military  requirements,  is  com¬ 
posed  of  two  overlapping  magnetic 
reeds  sealed  in  a  glass  envelope  I 
inch  long.  In  a  standardized  test 
coil  the  average  contact  set  will 
close  at  34  ampere  turns  and  release 
at  18  ampere  turns. 

Initial  contact  resistance  is  0.2 
ohm  maximum  at  0.1  ampere  in  1.5- 
volt  circuit.  Resistance  load  rating 
is  0.125  ampere  maximum  in  28- 
volt  circuit.  Life  expectancy  is  3 
million  operations  to  the  1-percent 
The  unit  consists  of  a  compressor  failure  point  at  maximum  load, 
with  an  adsorber  filter  and  a  remote  Overall  length  is  1.53  inches  with 


Clecomatic  NO.  10  Series  Screwdriver— 
Nut-Runnerj  These  are  the  tools  that 
enable  you  to  set  torque  to  the  most 
critical  specifications  .  .  .  then  forget  it. 
Torque  is  positively  maintained  by  a 
no-drift  locking  device.  A  long  wearing, 
non-friction  clutch  is  quickly  adjusted 
when  torque  change  is  desired.  This  is 
the  only  torque  control  air  tool  that 
starts  and  stops  automatically!  Operator 
merely  engages  the  screw  with  bit,  the 
tool  starts.  When  torque  is  reached,  the 
tool  stops.  Motor  operates  only  during 
rundown.  Less  air  is  used.  Wear  is 
reduced.  There  is  no  quality  let-down  at 
the  end  of  a  shift  because  control  is  in 
the  tool.  This  tool  has  little  impact,  is 
shorter,  and  weighs  less  than  competi¬ 
tive  tools.  No.  10  Clecomatic  Screw¬ 
driver — Nut-Runners  are  available  in 
pistol  grip  or  straight  handles  in  speeds 
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from  400  to  2,900  r.pjn.  Reversible  or 
non-reversible. 

Clecomatic  Right  Antfa  Nut*Runnan:  You 

get  uniform  tightness  in  every  nut  or 
bolt  rundown  with  a  Clecomatic  14  or 
16  Series  Nut-Runner.  Torque  is  preset. 
When  specified  foot  pounds  are  reached, 
air  is  automatically  shut-off  at  the  driv¬ 
ing  spindle.  The  hazardous,  tiring  torque 
kick  usually  found  in  tools  of  this  type 
is  substantially  reduced,  your  operators 
can  produce  more  without  extra  effort. 
As  for  maintenance,  there’s  practically 
none.  Cleco’s  non-friction  clutch  oper¬ 
ates  for  very  long  periods,  completely 
maintenance  free.  Torque  adjustment  is 
made  externally,  no  need  to  disassemble 
the  tool.  Clecomatic  Nut-Runners  are 


available  with  both  recessed  socket 
heads  and  double-end  spindles  (re¬ 
versible).  Speeds  range  from  250  to 
1,000  r.p.m. 

NOW  AVAILABLE!  Clecomatic  No.  6 
Series  Screwdriver— Nut-Runnerss  Essen¬ 
tially  the  same  tool  as  the  Clecomatic 
No.  10  Series — but  smaller  and  lighter. 
No.  6  Series  is  equipped  with  the  same 
unique  torque  control  principle.  The 
same  automatic  start  and  stop  mecha¬ 
nism.  They  enable  you  to  make  even 
greater  cost  savings  in  the  production 
line  operations  of  automotive,  aircraft, 
appliance,  and  electronic  industries. 
Clecomatic  No.  6  Series  Screwdriver — 
Nut-Runners  are  available  for  delivery. 


To  find  out  how  big  an  improvement  a  Clecomatic 
can  make  in  your  operation,  call  your  local 
Cleco^  representative  for  a  tryout-demonstration. 

For  detailed  literature,  write: 

A  Division  of  REKD  ROI.UER  BiT  COMPANY 
a.  0.  BOX  211B  •  HOUSTON  1,  TEXAS 

IN  CANADA;  Cisco  Pneumatic  Tool  Company  of  Canada,  Ltd. 

927  Millwood  Road,  Leasids  (Toronto),  Ontario 
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a  maximum  diameter  of  0.16  inch,  vices  The  units  are  available  only 
Small  size,  increased  sensitivity  to  agencies  of  the  U.  S.  Government 
and  speed  of  operation,  provide  op-  and  their  contractors  for  govern- 
eration  at  power  levels  compatible  ment  end-use. 
with  other  modern  electronic  de-  CIRCLE  303  ON  READER  SERVICE  CARD 


The  X  and  Y  axis  settings  are  inde¬ 
pendent  of  each  other  and  magnifi¬ 
cation  of  the  axes  is  arbitrarily  ad¬ 
justable. 

Traces  of  extremely  high  resolu¬ 
tion  are  reproduced  and  little  accu¬ 
racy  is  lost  in  converting  the  pulse 
from  the  crt  to  electrical  X-Y  ana¬ 
logs.  Sensitivity  of  60  millivolts  per 
trace  width  on  the  tube  is  increased 
to  4  millivolts  per  trace  width  on 
the  plot,  a  magnification  of  15 
times.  Any  section  of  a  trace  may 
be  scanned  and  magnified  to  obtain 
full  scale  recorder  drawings  of  de¬ 
flections  as  small  as  one  micron. 

Plug-in  modulator  construction 
permits  the  model  860  plotter  to  be 
used  with  virtually  any  oscilloscope, 
requiring  only  slight  modification 
of  the  scope.  Traces  are  produced 
in  li  to  3  minutes. 

The  plotter  is  available  from  Ger- 
meshausen  &  Grier,  Inc.,  170  Brook¬ 
line  Avenue,  Boston,  Mass. 
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Telephone  Amplifier 

BATTERY  OPERATED 
CALLED  Speak-Up,  one-piece  transis¬ 
torized  unit  amplifies  a  telephone 
conversation  so  that  the  user  does 
not  need  to  hold  the  receiver  to  his 
ear,  or  to  speak  directly  into  the 
mouthpiece. 

When  a  call  is  received  or  placed, 
the  phone  user  cradles  his  telephone 
receiver  on  the  device,  and  can  talk 
and  hear  10  or  20  feet  from  the 
telephone. 

The  device  requires  no  installa¬ 
tion  or  wiring,  and  involves  no  ex¬ 
tra  phone  bill  charges.  Fully  tran¬ 
sistorized,  the  amplifier  works 
electronically,  as  soon  as  the  phone 
receiver  is  placed  on  it,  and  switches 


off  automatically  when  the  receiver 
is  removed.  Power  is  from  a  9-volt 
battery  that  will  last  for  a  year  or 
more  in  normal  use. 

Approximately  seven  inches 
square  and  four  inches  high,  it 
weighs  less  than  24  ounces  and  can 
be  carried  and  used  immediately 
with  any  telephone. 

Feed  back  is  eliminated  by  locat¬ 
ing  the  telephone  microphone  four 
inches  from  the  device’s  speaker. 
The  English  made  amplifier  is  avail¬ 
able  from  Organ  Corporation  of 
America,  59  Hempstead  Garden 
Drive,  West  Hempstead,  N.  Y. 
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Rectifier  Analyzer 
DYNAMIC  TESTING 
DYNAMIC  rectifier  analyzer  tests  any 
semiconductor  rectifier  at  any  com¬ 
bination  of  ratings  from  100  milli- 
amperes  to  20  amperes  and  from  0 
to  1,000  volts. 

The  self-contained  analyzer  tests 
rectifiers  under  actual  operating 
conditions  and  evaluates  heat-sink 
design.  It  is  suited  for  incoming 
and  on-line  inspection  and  labora¬ 
tory  use ;  the  model  170  exceeds  pro¬ 
posed  JEDEC  specifications. 

Flexibility  in  testing  is  made  pos¬ 
sible  by  independently  adjustable 
forward  current  and  reverse  volt¬ 
age.  The  need  for  bulky  external 
load  resistors  is  eliminated.  The 
The  trace  on  the  face  of  the  twt  analyzer  provides  measurements  of 

is  reproduced  on  a  prescaled  sheet  average  forward  current,  reverse 

of  graph  paper  so  that  the  time  base  voltage,  average  forward  voltage 

and  amplitude  can  be  read  immedi-  drop  and  average  reverse  current, 

ately.  Almost  any  X-Y  recorder  The  unit  is  19  x  13  x  16  inches, 
may  be  used.  Sensitivity  of  the  and  weighs  65  lb.  Price  is  $855, 

trace  is  increased  about  15  times,  with  delivery  from  stock  in  two 


Scope  Trace  Plotter 

GREATER  SENSITIVITY 
OSCILLOSCOPE  trace  plotter  detects, 
amplifies  and  plots  trace  deflections 
as  small  as  one  micron,  and  is  capa¬ 
ble  of  using  time  resolutions  into 
the  submillimicrosecond  region  to 
the  limits  of  the  traveling-wave  de¬ 
flection  tube. 


1 


CORPORATION 


"Essentially,  this  corporation  will  be 
people— people  of  the  highest  quality. 
The  United  States  Air  Force  recog¬ 
nizes  that  men  of  great  scientific  and 
technical  competence  can  perform  at 
their  best  only  when  they  can  exercise 
their  initiative  to  the  full  under  lead¬ 
ership  which  creates  the  climate  for 
creativity.  We  expect  Aerospace  Cor¬ 
poration  to  provide  that  kind  of 
environment.” 

Secretary  of  the  Air  Force 

Among  those  providing  their  leader¬ 
ship  to  this  new  non-profit  public 
service  corporation  are:  Dr.  Ivan  A. 
Getting,  president;  Allen  F.  Donovan, 
senior  vice  president,  technical;  Jack 
H.  Irving,  vice  president  and  general 
manager,  systems  research  and  plan¬ 
ning;  Edward  J.  Barlow,  vice  president 
and  general  manager,  engineering  divi¬ 
sion;  and  Dr.  Chalmers  W.  Sherwin, 


are  creating  a  climate  conducive 
to  significant  scientific  achievement 


vice  president  and  general  manager, 
laboratories  division. 

These  scientist/ administrators  are 
now  selecting  the  scientists  and  engi¬ 
neers  who  will  achieve  the  mission  of 
Aerospace  Corporation:  concentrating 
the  full  resources  of  modem  science 
and  technology  on  rapidly  achieving 
those  advances  in  missile/ space  systems 
indispensable  to  the  national  security. 

The  functions  of  Aerospace  Cor¬ 
poration  include  responsibility  for: 
advanced  systems  analysis;  research 
and  experimentation;  initial  systems 
engineering;  and  general  technical 
supervision  of  new  systems  through 
their  critical  phases,  on  behalf  of  the 
United  States  Air  Force. 

Aerospace  Corporation  is  already 
engaged  in  a  wide  variety  of  specific 
systems  projects  and  research  pro¬ 
grams— offering  scientists  and  engi¬ 


neers  the  opportunity  to  exercise  their 
full  capabilities,  on  assignments  of 
unusual  scope,  within  a  stimulating 
environment. 

Immediate  opportunities  exist  for: 

•  Senior  Electronics  Engineers: 

Communications  Systems 
Navigation  Electronics 
Radio  Techniques 
Electro-Mechanical  Design 
Information  Theory 
Sensing  Systems 

•  Space  Vehicle  Specialists: 

Senior  Power  Systems  Engineer 
Sr.  Flight  Performance  Analyst 
Re-entry  Aerodynamicist 

Those  capable  of  contributing  in  these 
and  other  areas  are  invited  to  direct 
their  resumes  to: 

Mr.  James  M.  Benning,  Room  110 
P.O.  Box  95081,  Los  Angeles  45,  Canf. 


•  A  new  and  vital  force 


AEROSPACE  CORPORATION 

engaged  in  accelerating  the  advancement  of  space  science  and  technology 
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weeks,  from  Wallson  Associates, 
Inc.,  912-914  Westfield  Ave.,  Eliza¬ 
beth,  N.  J. 

CIRCLE  306  ON  READER  SERVICE  CARD 


Delay  Line 

10  OUTPUTS 

SERIES  of  magnetostrictive  delay 
lines,  type  158,  is  announced  by 
Deitime  Inc.,  139  Hoyt  St.,  Mamaro- 
neck,  N.  Y.  The  lines  are  of  slab 
configuration  and  adaptable  to  high 
density  packaging  of  electronic 
equipment.  Dimensions  are  7i  X 
5i  X  5  inch. 

A  maximum  delay  of  39  microsec- 


puts  is  available.  Input  pulse  width 
is  0.8  microsecond  with  a  maximum 
repetition  rate  of  625  Kc.  Insertion 
loss  is  approximately  50  db.  The 
signal-to-noise  ratio  is  20  to  1  and 
the  temperature  coefficient  of  delay 
is  approximately  100  ppm  per  de¬ 
gree  C. 

Input  and  output  impedances  are 
500  ohms. 
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Miniature  Recorder 

A-C  AND  D-C  SIGNALS 
MINIATURE  circular  chart  recorder 
that  will  record  any  variable  that 
can  be  converted  to  an  electrical  sig¬ 
nal  was  announced  today  by  Instru¬ 
ment  div.,  of  Thomas  A.  Edison  In¬ 
dustries,  McGraw’-Edison  Co.,  West 
Orange,  N.  J. 

Only  33  X  35  X  3  inches  deep, 
the  recorder  uses  pressure-sensitive 
paper.  A  gear  shift  mechanism  pro¬ 
vides  a  three-speed  adjustment  of 
chart  speed. 

The  instrument  fills  the  need  for 


should  be  particularly  useful  to 
manufacturers  of  laboratory  test 
equipment  and  portable  devices. 

The  instrument  will  record  elec¬ 
trical  voltage,  current  or  power,  or 
any  variable  such  as  temperature  or 


pressure  that  can  be  converted  to  an 
electrical  signal.  As  in  other  types 
of  direct-reading  instruments,  the 
electrical  signal  is  fed  directly  to  a 
meter  movement,  without  amplifica¬ 
tion  for  signals  as  low  as  10  micro¬ 
amperes.  Four  basic  types  of  meter 
movements  are  available:  D’Arson- 


Lockheed  Electronies 
offers  complete 

facilities  for 
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ferrodynamic.  Small  size  permits 
mounting  9  instruments  in  one 
square  foot  of  panel  area. 
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Data  System 

OPERATES  AT  1,500  WPM 
A  DATA  SYSTEM,  able  to  send  and  re¬ 
ceive  mass  data  over  telephone  lines 
at  high  speeds  was  announced  by 
Digitronics  Corporation  of  Albert¬ 
son,  Long  Island,  N.  Y.  Known  as 
the  Dial-o-verter  System,  it  func¬ 
tions  with  the  Bell  System's  Model 
200  Data-Phone  to  transmit  infor¬ 
mation  from  paper  tape,  punched 
cards,  or  magnetic  tape  over  regu¬ 
lar  or  leased  lines.  Reception  on  a 
high  speed  tape  punch,  card  punch, 
or  magnetic  tape  handler  is  possi¬ 
ble.  Data  can  be  transmitted  in  a 
different  medium  than  received,  as 
when  paper  tape  is  used  to  trans¬ 
mit,  and  punched  cards  are  pro¬ 
duced  at  the  receiving  end.  Speed 
of  operation  up  to  150  characters 
per  second  is  possible.  Error  check- 


options  obtained  with  the  system. 

The  Digitronics  Model  D  599  SR 
coupler  is  the  basic  component, 
linking  the  data  media  to  the  Bell 
System  Data-Phone. 
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Magnetic  Tape  Head 

MINIATURIZED 


THE  NORTRONICS  CO.,  INC.,  1015 
South  6  St.,  Minneapolis  4,  Minn., 
announces  the  new  J  series  of  min¬ 
iature  record /erase/playback  mag¬ 
netic  tape  heads.  These  new  heads 
measure  1  in.  diameter  by  i  in. 


miniature  tape  recorders,  motion 
picture  cameras,  projectors,  indus¬ 
trial  equipment,  and  other  applica¬ 
tions  where  size  is  a  problem. 
Designed  for  use  in  transistor  cir¬ 
cuitry,  the  heads  have  a  low  im¬ 
pedance  and  excellent  frequency 
response.  Track  width  is  0.070  in. 
and  slow  tape  speeds  can  be  easily 
used.  Net  cost  is  $23.80  in  small 
quantities. 
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Terminals 

IN  CHAIN  FORM 


MALCO  MFC.  CO.,  4025  W.  Lake  St., 
Chicago  24,  Ill.  New  Tabon  ter¬ 
minals  for  quick  connect/disconnect 


ing  and  error  retransmission  are  long,  and  are  well  suited  for  use  in  applications  are  available  in  chain 
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One  source  manufacturing  and  assembly  from  cores  through  memory  planes, 
stacks,  and  memory  systems  provide  Lockheed  Electronics  customers  with  maximum 
reliability  through  the  entire  manufacturing  cycle. 


LEG  manufactures  all  of  its  own  printed  circuit  frames  and  mass-produces  any  size  memory 
plane  and  stack  to  meet  varied  customer  requirements. 

This  complete  control  of  every  facet  of  manufacture  and  assembly  guarantees  you  the 


highest  performance  and  reliability  in  cores, 
stacks  and  memory  systems. 

Other  LEG  Geramic  Products  for  both  military 
and  commercial  use  include  Multi-Aperture 
Ferrite  Products,  Logic  Modules  and 
Recording  Heads. 

For  further  information  regarding  your 
electronic  ceramics  requirements,  write  Dept. 
G-1,  Marketing  Department,  Lockheed 
Electronics  Gompany,  Avionics  and  Industrial 
Products  Div.,  6201  E.  Randolph  St., 

Los  Angeles  22,  Galifornia. 


form  for  rapid  machine  crimping. 
They  eliminate  costly  hand  labor 
and  assure  uniform  quality.  Made 
with  large  radii  for  quick,  easy  in¬ 
sertion,  Tabon  terminals  feature 
exclusive  vertical  and  horizontal 
spring  arm  action.  They  are  vibra¬ 
tion  proof  and  assure  constant  uni¬ 
form  electrical  contact  over  the  full 
length  of  the  mating  areas.  The 
terminals  are  available  in  a  wide 
range  of  wire  and  insulation  sizes, 
and  are  of  self-wiping  and  self¬ 
cleaning  design.  The  Malcomatic 
Electro-Crimp  machine  especially 
designed  for  high  production  u.se 
with  Malco  Tabon  terminals  is  suit¬ 
able  for  bench  mounting  and  easily 
adapted  to  any  production  line  set¬ 
up.  Skilled  operators  are  not  re¬ 
quired. 
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X-Y  Recorder 
SMALL  SIZE 

F.  L.  MOSELEY  CO.,  409  North  Fair 
Oaks  Ave.,  Pasadena,  Calif.,  has 
introduced  a  very  compact,  light¬ 
weight  8i  by  11  in.  X-Y  recorder. 
Model  135  features  transistorized 
circuitry  and  is  only  slightly  larger 
than  the  size  of  the  recording  paper 
itself.  Dimensions  are  lOi  in.  by 
16i  in.  by  4i  in.,  and  weight  is  20  lb. 
Instrument  features  built-in  cali¬ 
brated  X-axis  time  sweeps,  plus  16 
calibrated  ranges  on  each  axis,  with 
an  infinitely  variable  vernier.  De¬ 
signed  for  versatility,  the  unit  may 
be  rack  mounted  or  used  on  a  bench 
in  horizontal,  inclined  or  vertical 
plane.  It  also  features  a  detachable 
carrying  handle,  which  makes  the 
lightweight  unit  easily  portable. 
Model  135  features  high  input  re¬ 
sistance,  a  self-contained  vacuum 
paper  hold-down,  full  range  cali¬ 
brated  zero  set  and  zero  suppres¬ 
sion  on  each  axis,  plus  high  record¬ 
ing  speed.  It  is  completely  com¬ 
patible  for  use  with  a-c/d-c 


\  TItb  Airp AX>  jlfiAOSSETER  .it- 

whTih  p^oy^^s't>C  Jl^oTp'OT  polsei^  constant  Vblt'Second 
area,  aveyage  value’'bT  Iflie  pulses  bein^ proper* 
tional  to  srgh&l'tTDtfftncy. 

MAGMETER  ootipPOf'SO-Jf-mo-tS^  can  be  indicated 
on  any  readout  device  capable  of  responding  to  aver« 
age  values. 

linearity  of  better  than  0.25%  makes  its  use  ideal 
for  powerline  frequency  measurement,  doppler  radar 
and  telemetry  systems. 

Hermetically  sealed  to  operate  under  severe  environ* 
mental  conditions,  MAGMETERS  are  available  with  octal* 
pin  bases  (illustrated)  or  rectangular  bolt  down  cases. 

Write  for  bulletin  F*25  describing  wide  range  and 
expanded  scale  types  in  the  sub>sonic,  audio  and  ultra* 
sonic  ranges. 

For  your  applications  where  failures  are  not  tolerated. 


AIRPAX 

ELECTRONICS 
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converter,  log  converter  and  other 
Moseley  data  handling  and  re¬ 
corder  accessories. 
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Chopper 

LOW  NOISE  UNIT 


AiRPAX  ELECTRONICS  INC.,  Cam¬ 
bridge,  Md.  Noise  levels  of  0.6  fiv 
rms  (including  system  noise)  are 
achieved  with  model  33  electro¬ 
mechanical  choppers.  Static  and 
magnetic  shields,  highly  confined 
magnetic  fields  and  exceedingly 
small  air  gaps  combine  to  reduce 
the  internal  chopper  noi.se  to  the  ab¬ 
solute  minimum.  Unit  is  housed  in 
a  round  metal  can  with  pierced  pin 
terminals.  Drive  coil  leads  exit 
through  the  top  of  the  can.  Model 
33  is  i  in.  in  diameter,  has  a  seated 
case  height  of  1 A  in.  (to  top  of  ter¬ 
minals)  and  weighs  22J  grams. 
Drive  is  6.3  v  at  60  cps;  dwell,  175 
deg  average;  phase,  25  ±:10  deg; 
balance,  within  15  deg. 
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AC  RATIO  MEASUREMENTS? 


THERE’S  A 

NORTH  ATLANTIC  INSTRUMENT 
TO  MEET  YOUR  REQUIREMENTS, 
TOO... 

Now— from  North  Atlantic— you  get  the  complete 
answer  to  AC  ratio  instrumentation  problems- in  the 
laboratory,  on  the  production  line,  in  the  field. 

Specialists  in  ratiometry,  North  Atlantic  offers  a 
complete  line  of  precision  instruments  to  handle  any 
ratio  measurement  task.  All  are  designed  to  meet  the 
most  demanding  requirements  of  missile  age 
electronics  —  provide  high  accuracy,  flexibility, 
component  compatability  and  service- proven 
performance.  Some  are  shown  above. 


Channel  Preamplifier 

TRANSISTORIZED 

SPENCER  -  KENNEDY  LABORATORIES, 
INC.,  1320  Soldiers  Field  Road, 
Boston,  Mass.,  has  developed  a  tran¬ 
sistorized,  lightweight,  miniatur¬ 
ized  television  and  telemetering 
channel  preamplifier  in  the  vhf 
spectrum.  Having  a  flat  response 
across  6  Me,  the  amplifier  provides 
16  db  of  gain  and  has  a  noise  fig¬ 
ure  of  9  db  or  less.  It  is  packaged 
in  a  weatherproof  cylinder;  over¬ 
all  dimensions  li  in.  o-d,  length 
including  connectors  51  in.;  total 
weight  10  oz.  Primary  power  is  28 


If  your  project  demands  total  solution  to  ratio  measure¬ 
ment  problems,  write  for  Data  File  No.lOWIt  provides 
complete  specifications  and  application  data  and  shows 
how  North  Atlantic’s  unparalleled  experience  in  ratio¬ 
metry  can  help  you. 


1.  RATIO  BOXES 
Botli  liboratoiy  stand¬ 
ard*  and  lanaial  duty 
modalt.  Ratio  acco- 
racio*  to  0.0001%. 
Opaiation  from  25 
cps  to  10  ke. 


2.  COMPLEX 
VOLTAGE 
RATIOMETERS 
Intogratod,  tinflo-unit 
system  for  ap^ica- 
tions  arhoro  pkaaa 
rdatioos  am  critical. 
Accuracy  to  0.0001%, 
unaffactod  by  quadra- 
tura.  Thrao  fraquoncy 
ooaration.  Diract  raod- 
in|  of  phoa*  shift  in 
milliradians  or  dogroot. 


3.  PHASE  ANGLE 
VOLTMETERS 
Vorsatilo  readout  sys¬ 
tem  far  all  ratiomotry 
application*,  proyiding 
direct  raoding  of 
pbaso,  null,  quadra- 
taro,  in-phasa  and 
total  uoH^.  Broad¬ 
band,  single-,  or 
multi  plo-fraquancy 
eporation. 


4.  RATIO 
TEST  SETS 
Ratio  raforanea  and 
readout  in  on*  can- 
aaniont  paebags  for 
production  lino  and 
similar  application*. 
Can  ba  suppliod  srtth 
any  dasirad  combina¬ 
tion  of  ratio  bon  and 
pbasa  angle  soltmotar. 


NORTH  ATLANTIC  INDUSTRlSa  INC. 

TERMINAL  DRIVE,  PLAINVIEW,  L.  I..  N.  Y.  o  OVorbrook  1-SSOO 
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RECORDERS 
ONLY  SOURCE  FOR 


MORE  DATA 


PER  DOI.I-AR 


HIGH  SPEED 
RECTILINEAR  INK  WRITING 

NOW  IN  4  CHANNEL  — 40  MM 


Convenient,  instant  chart  Easy  threading  of  chart  Alternately,  chart  paper 

paper  reloading  from  paper  to  internal  take-up  may  feed  out  from  front 

front  of  recorder.  roll  for  data  storage.  as  shown. 


All  of  the  exclusive  features  incorporated  in  previous  Massa  Recorders, 
including  the  New  Controlled  Linearity  Oscillographs,  are  incorporated  in  the 
NEW  4  CHANNEL  RECORDING  SYSTEM.  The  all  new  front  design  greatly  simplifies 
chart  paper  loading  and  permits  full  instant  view  of  pen  action  and  recorded 
signals  on  7'x  10' writing  table.  Improved  tracking,  instant  loading,  accurate  per* 
formance,  are  some  of  the  novel  features  included  in  the  new  design. 

Other  features:  40  mm  (full  scale)  Oscillographs,  EXI!  to  120  cps  •  Ink  or 
electric  rectilinear  writing  •  18  chart  speeds,  from  0.5  cm/hr  to  200  mm/sec 
•  Event  Marker  •  Automatic  warning  light  for  low  chart  indicator. 

The  new  4  channel  recorder  is  now  available  in  complete  recording  systems 
including  individual  transistorized  driver  amplifiers  and  power  supplies  for  each 
channel,  and  a  choice  of  interchangeable  plug-in  preamplifiers  including  DC, 
AC,  Carrier  and  Chopper. 


OOHU 


BUKCTMONICS.  INC. 

6  FOniER  RD. 

MIMGHAM.  MASBACMUSBTTS 


OTHER  MASSA  PRODUCTS 

COMPLETE  LINE  OF 

MULTICHANNEL  AND  PORTABLE  RECORDING  SYSTEMS 

ACCELEROMETERS  MICROPHONES 

HYDROPHONES  AMPLIFIERS 

SONAR  TRANSDUCERS 


V  d-c  supplied  through  the  output 
cable.  Model  270  is  available  from 
stock  in  all  standard  tv  channels 
2  through  13.  Quantity  inquiries 
for  other  bandwidths  and  at  other 
frequencies  from  220  Me  to  d-c  are 
invited. 
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Circuit  Module 

TRANSISTORIZED 


DATEX  CORP.,  1307  South  Myrtle 
Ave.,  Monrovia,  Calif.  The  CM-115 
transistorized  p-c  module,  designed 
for  scanning,  distributing,  or  dec¬ 
ade  counting  applications,  contains 
a  ten-point  counting  circuit,  input 
pulse  shaper,  and  reset  circuit.  The 
module  can  be  used  for  counting  by 
decimal  decade;  alternatively  mod¬ 
ules  may  be  grouped  in  series  to 
form  a  ring  counter.  Decade  count¬ 
ing  techniques  enable  two  modules 
and  a  toggle  to  scan  199  points. 
When  combined  with  “NOR”  logic 
circuit  modules,  it  may  be  used  to 
sequentially  switch  up  to  199  bits  of 
stored  data.  Such  data  may  be  en¬ 
tered,  via  suitable  amplifiers,  into 
lamp  banks,  tape  punches,  and  other 
output  devices. 
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Dust-Tight  Relays 

TRANSPARENT  COVER 


OHMITE  MEG.  CO.,  3634  Howard  St., 
Skokie,  Ill.  Series  DOS  plastic  dust 
cover  relays  offer  the  advantage  of 
visibility  permitting  observation  of 
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the  relay  for  operation,  condition, 
or  position  of  contacts  which  is 
helpful  in  trouble-shooting  or  rou¬ 
tining  associated  equipment.  All 
DOS  dust-tight  relays  (metal  or 
plastic  covered)  have  octal  plug- 
terminated  bases  for  instant  in¬ 
sertion  into  matching  sockets.  The 
DOS  relay  is  a  2pdt  general  pur¬ 
pose  relay  with  contact  and  ter¬ 
minal  carrying  parts  of  molded 
plastic.  It  is  capable  of  handling 
loads  normally  demanded  of  con¬ 
siderably  larger  relays  (15-ampere 
contacts).  Available  for  a-c  or  d-c 
operation. 
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Converter 

VOLTAGE  TO  FREQUENCY 


viDAR  CORP.,  2296  Mora  Drive, 
Mountain  View,  Calif.  Completely 
transistorized,  the  model  250  offers 
a-c  and  d-c  sensitivities  from  0.1  v 
to  1,000  V  and  resistance  ranges 
from  1  K  to  10  megohms.  Accuracy 
is  0.1  percent  for  d-c  and  resist¬ 
ance;  0.5  percent  for  a-c  between 
50  cps  and  100  Kc.  Choice  of  0-10 
Kc  or  0-100  Kc  frequency  outputs. 
Range  and  mode  selected  manually 
or  by  external  programmer.  Panel 
is  51  in.  high  and  package  is  lOi 
in.  deep.  There  is  90-day  delivery 
at  $1,500  to  $2,500  depending  upon 
options  required. 
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Ceramic  Magnets 

FOR  TWT  STACKS 

D.  M.  STEWARD  MFXJ.  CO.,  Chatta¬ 
nooga,  Tenn.  The  F-600  ceramic 
magnets  have  a  coercive  force,  H„ 
of  2,650  oersteds,  an  intrinsic  co¬ 
ercive  force,  ,Hc,  of  3,550  oersteds 
and  a  residual  induction,  B„  of  2,750 
gausses.  The  temperature  coeffi¬ 
cient  of  residual  induction  is  —0.18 
percent/deg  C.  Because  this  ma¬ 
terial  has  both  a  linear  demagnet¬ 
ization  curve  well  into  the  third 
quadrant  and  a  high  intrinsic  co¬ 
ercive  force,  irreversible  tempera¬ 
ture  losses  are  negligible.  Twt 
stacks  employing  F-600  magnets  ex- 


280  CFM 


The  Saucer  Fan  represents  an 
entirely  new  design  concept  whereby 
the  driving  motor  is  built  within  the 
propeller  hub  limiting  its  axial 
length  to  the  minimum  measurement 
required  by  a  highiy  efficient  motor. 

Ideaily  suited  for  tightiy  packed 
electronic  packages,  where  space  is 
critical,  the  Saucer  Fan  will  provide 
cooling  air  to  the  amount  of  280  cfm. 

Power  requirement  is  115  vac. 

5060  cps,  1$. 

The  fan's  pressure  performance  is 
tailored  to  the  requirements  of  a  modern, 
washabie  dustfilter.  "Servo  type”  mounting 
fianges  at  each  end  of  the  venturi  ring 
permit  simplicity  of  mounting  without  loss 
of  space.  Direction  of  airflow  may  be 
easily  reversed  by  turning  the  fan  end  for 
end.  Electrical  connections  are  made  to 
a  compact  terminal  block. 


F*r  CMipItt*  tMhRical  ittalls  write  te . . . 
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MMlUFACTURillG  IS  PART  OF  THE  REUABIUTY  PATnRH  AT  ELECTRO-TEC 
Skilled  hands,  close  attention  to  manufacturing  techniques,  quality 
control  and  a  deep  pride  in  a  product  well  made... all  are  intrinsic 
to  the  reliability  pattern  at  Electro-Tec.  In  the  many  stages  be¬ 
tween  design  and  finished  product,  these  factors  are  so  balanced 
that  desired  component  reliability  becomes  a  reality  every  time. 
This  mix  of  fine  craftsmanship  and  unexcelled  manufacturing 
capability  is  one  of  our  most  valued  assets.  ELECTRO -TEC  CORP. 
South  Hackensack,  N.  J.  —  Blacksburg,  Va.  —  Ormond  Beawh,  Fla. 


hibit  extremely  small  self-demag¬ 
netization  effects. 
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Rotary  Joints 

TWO  WAVEGUIDE  SIZES 


MICROWAVE  DEVELOPMENT  LABORA¬ 
TORIES,  INC.,  92  Broad  St.,  Babson 
Park  57,  Wellesley,  Mass.,  an¬ 
nounces  two  new  I-style  waveguide 
rotary  joints.  Operating  in  the 
8,500  to  9,600  Me  range,  they  are 
available  in  WR90  and  WR112  EIA 
waveguide  sizes.  Each  rotary  joint 
is  fully  treated  before  shipment  and 
is  accompanied  by  a  written  certifi¬ 
cate  of  electrical  performance.  The 
joints  may  be  ordered  in  either 
aluminum  or  copper  alloy,  in  a 
variety  of  standard  finishes.  Both 
non-pressurized  and  30-psig  pres¬ 
surized  models  are  available. 
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Crossbar  Scanner 

COMPACT  UNIT 


JAMES  CUNNINGHAM,  SON  &  CO., 
INC.,  Rochester  8,  N.  Y.  Model  SD-6 
crossbar  scanner  is  expected  to  find 
wide  application  in  data-processing 
systems,  as  a  module  of  computer 
designs,  in  automatic  process  con¬ 
trol,  in  missile  test  and  telemetry 
equipment,  as  a  sampling  device  for 
analog  computer  outputs,  in  power 
or  signal  distribution  centers,  in  an¬ 
tenna  scanners,  in  digital  to  analog 
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BLOCK  LOGIC  KIT 


DEC  BUILDING 


conversion,  and  in  the  program- 
niing  of  automatic  processes  and 
testing  devices.  Model  SD-6L  pro¬ 
vides  a  100-channel,  6-pole-per- 
channel  capacity  which  can  be  read¬ 
ily  altered  to  a  200-channel/3-pole, 
a  300-channel/2-pole,  or  a  600- 
channel/ 1 -pole  array  through  a 
“level-scanning”  option. 
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Component  Heater 

FOR  CIRCUIT  ENGINEERS 


KENNEDY  CO.,  2029  N.  Lake  Ave., 
Altadena,  Calif.  Time  circuit  engi¬ 
neers  can  now  make  accurate  tem¬ 
perature  tests  during  the  bread¬ 
board  phase  using  Thermo-Probe,  a 
temperature  controlled  heater  for 
individual  components.  A  probe 
about  the  size  of  a  fountain  pen  and 
a  control  box  with  a  temperature 
setting  control  calibrated  from  25 
C  to  150  C  comprise  the  instrun^nt. 
The  probe  tip,  whose  temperature  is 
controlled,  fits  neatly  over  a  transis¬ 
tor  heating  it  to  the  desired  degree. 
Tips  are  readily  interchangeable  to 
fit  components  of  different  shapes. 
Temperature  calibration  is  accurate 
to  ±3  C  and  temperature  is  main¬ 
tained  closer  than  ±1  C.  Heater 
power  is  6  w.  Price  is  $72.50. 
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Includes  everything  needed  to  perform 
a  wide  variety  of  logical  operations 


Now  Digital  offers  a  basic  selection  of  500  kilocycle  logic  circuit  packages 
which  can  be  used  to  design,  test  and  demonstrate  up  counters,  down 
counters,  four-bit  shift  registers,  decimal  decoders,  Gray-to-binary  de¬ 
coders,  two-binary-digit  adders  and  subtracters,  and  other  similar  digital 
pulse  apparatus. 


Graphic  front  panels  (a  Digital  first)  permit  all  logical  interconnections 
to  be  made  quickly  and  easily  by  means  of  handy  stacking  banana-jack 
patch  cords.  And  the  units  can  be  assembled  and  reassembled  in  any 
number  of  different  combinations  in  the  plug-in  mounting  panel. 


Included  in  the  Basic  Kit  are  nine  DEC  Digital  Test  Equipment  units  — 
one  inverter,  one  diode  nor,  four  flip-flops,  one  delay,  one  clock,  and  one 
pulse  generator  —  and  the  necessary  accessory  equipment  —  power  sup¬ 
ply,  power  cable,  mounting  panel,  and  one  hundred  patch  cords.  Other 
Building  Blocks  from  Digital’s  fully  compatible  500  kilocycle,  5  megacycle 
and  10  megacycle  lines  can  be  added  to  increase  the  versatility  of  this 
unique  new  kit. 


Complete  Kit  (FOB  Maynard)  $1038 


Parametric  Amplifier 

FOR  S-BAND 

MICROMEGA  CORP.,  Venice,  Calif.,  an¬ 
nounces  the  S-band  model  SIOOO 
parametric  amplifier.  Typical  spec¬ 
ifications  include  a  tuning  range 
of  100  Me,  operating  gain  of  17 


Writ*  for  your  copy  of 
Digital's  popular  naw 
logical  oparations  hand¬ 
book  —  "DEC  Building 
Block  Logic" 


EQUIPMENT  CORPORATION 


WEST  COAST  OFFICE  *  8820  SEPULVEDA  BOULEVARD  *  LOS  ANGELES  45.  CALIFORNIA 
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db,  bandwidth  of  20  Me  (at  3-db 
points),  and  a  system  noise  figure 
of  2.5-3.0  db  (operating  into  a 
mixer  with  a  noise  figure  of  10  db) . 
The  assembly  consists  of  a  three- 
port  ferrite  circulator,  a  reflection- 
type  diode  amplifier,  a  pump  kly¬ 
stron,  a  variable  attenuator  and  a 
directional  coupler  monitor.  For 
some  applications,  ferrite  isolators 
may  be  necessary  between  the  an¬ 
tenna  and  the  circulator  and/or 
between  the  circulator  and  the 
mixer.  Company  engineers  will 
custom-design  these  amplifiers  to 
optimize  the  electrical  character- 
tics  most  important  for  specific 
systems  applications. 
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systems 

using  reset  clock  movements 
powered  by  Hansen  SYNCHRON  motors 


TIMING  MOTORS 


MINNEAPOLIS-HONEYWELL  REGULATOR 
COMPANY  incorporates  Hansen  SYNCHRON 
Clock  Movements  in  its  Indicating  Clocks  and 
Master  Control  Systems  —  for  installation  in 
schools,  public  buildings,  in  industry,  or  wher¬ 
ever  accurate  time  must  be  maintained.  Single¬ 
dial  Indicating  Clocks  are  coordinated  by 
[Master  Clock  Programming,  with  automatic 
[correction  —  to  compensate  for  deviations 
caused  by  current  fluctuations  —  available 
either  on  an  hourly  or  12-hour  correction  basis. 
Hourly  correction  resets  the  clock  which  may 
be  from  55  seconds  fast  to  59  minutes  slow 
depending  on  current  fluctuations,  at  two  min¬ 
utes  before  the  hour.  The  12-hour  correction 
occurs  between  5:00  and  5:30  o’clock,  auto¬ 
matically  resetting  clocks  up  to  12  hours  slow. 

HANSEN  SYNCHRON  CLOCK  MOVEMENTS 
were  chosen  by  Minneapolis-Honeywell  because 
of  satisfactory  power  and  dependability  expe¬ 
rienced  by  a  previous  supplier  to  the  firm. 
Hansen  SYNCHRON  motors  are  connected  to 
reset  movements  through  a  gear,  clutch  and 
cam  arrangement.  The  clock  systems  operate 
with  60-cycle  and  24-volt  motors,  on  115-volt 
current  —  generally  most  readily  available  on 
typical  installations. 

SEND  TODAY  for  informativo  folder  containing  specifications 
and  technical  data  on  all  Hansen  SYNCHRON  motors  and 
clock  movements. 


Precision  Oven 

20  CU  IN.  CHAMBER 


AIRTBONICS,  INC.,  5522  Dorsey  Lane, 
Washington  16,  D.  C.  Model  1201 
precision  oven  features  an  internal 
temperature  stability  of  ±0.01  C  at 
70  C,  over  an  ambient  range  of  0  to 
-1-50  C.  Proportional  controller  is* 
fully  transistorized  and  powered 
from  28  v  d-c  supply.  Internal 
chamber  has  a  volume  of  20  cu  in. 
and  can  be  used  to  house  tuning 
forks,  filters,  oscillators  and  other 
electronic  circuitry  requiring  pre¬ 
cision  temperature  stabilization. 
Controller  can  be  used  with  a  wide 
range  of  oven  configurations. 
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HANSEN  REPRESENTATIVES: 

THE  FROMM  COMPANY 
5 ISO  W.  Madison,  Chicago,  Illinois 
H.  C.  JOHNSON  AGENCIES,  INC. 

Rochester,  N.  Y.  —  Buffalo,  N.  Y.  —  Syracuse,  N.  Y, 
Binghamton,  N.  Y.  —  Schenectady,  N.  Y. 

ELECTRIC  MOTOR  ENGINEERING,  INC. 

Los  Angeles,  Calif.  —  (OLive  1-3220) 

Oakland,  California 
WINSLOW  ELECTRIC  CO. 

New  York,  N.Y.  —  Essex,  Conn.  (SOuth  7-B229) 
Philadelphia,  Penn.  Cleveland,  Ohio 


Sliding  Load 

WIDE  BAND 


Sweet't  Product 
Dotign  Filo 


RADAR  DESIGN  CORP.,  Pickard  Drive, 
Syracuse  11,  N.  Y.  Model  1113  is  a 
sliding  load  for  calibrating  slotted 
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lines  in  the  1,000-8,000  Me  range. 
Vswr  1.1  maximum  (1.05  max  at 
2,000  Me  and  above)  is  entirely 
assoeiated  with  the  sliding  element. 
Slide  travel  is  360  deg  (min)  at  any 
frequeney.  Priee,  dependent  on 
exaet  quantity;  delivery,  5  weeks. 
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Monoplexers 
COAXIAL  LINE 

BOMAC  LABORATORIES,  INC.,  Salem 
Road,  Beverly,  Mass.  These  miero- 
wave  components  are  intended  for 
use  in  radar  systems  utilizing  sepa¬ 
rate  transmitting  and  receiving  an¬ 
tennas.  Typical  monoplexer  illus¬ 
trated  protects  the  receiver  both 
from  the  transmitted  signal  and 
from  other  signals  accidentally  di¬ 
rected  at  the  receiving  antenna. 
Terminated  directional  couplers  are 
provided  for  power  monitoring 
purposes,  along  with  two  receiver 
protector  tubes,  and  an  output  band 
pass  filter.  The  unit  shown,  de¬ 
signed  for  S  in.  coaxial  line,  is  rated 
as  follows:  frequency,  406-450  Me; 
transmitter  power  peak,  30  Kw; 
transmitter  power  average  50  w. 
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Dual  Power  Supply 

FOR  LAB  OR  FIELD 


STRAZA  INDUSTRIES,  790  Greenfield 
Drive,  El  Cajon,  Calif.,  announces 
a  compact  and  versatile  dual  supply 
for  use  in  the  laboratory  or  field. 
Two  completely  independent  power 
sources  are  contained  in  the  space 
normally  occupied  by  one  similar 
unit.  This  results  in  increased 
work  space  and  ease  of  portability. 
Two  meters  are  provided  for  volt¬ 
age  setting  or  continuous  monitor- 


a  new  name 

with  ago 

year 

tradition  in 
electronics 


NEMS-CLARKE,  a  division  of  Vitro  Cor¬ 
poration  of  America,  has  produced  the 
finest  in  precision  electronics  since  1909. 
Now,  this  equipment  will  be  produced 
and  marketed  by  Vitro  Electronics  under 
the  Nems-Clarke  brand  name.  In  com¬ 
munications,  remember  Vitro  Electronics, 
the  world’s  foremost  designer  and 
producer  of  special  purpose  receivers. 


For  Free  Catalog,  Write  Dept.  R 


l/ifra  ELECTRONICS 

A  DIVISION  OF  VITRO  CORroRATION  OF  AMERICA 

PRODUCERS  OF  EOWPeEMT 

919  JESUP-BIAIR  DRIVE.  SILVER  SPRING,  MARYLAND  •  2301  PONTIUS  AVENUE.  LOS  ANGELES.  CALIFORNIA 
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ing  of  the  two  output  currents 
simultaneously.  The  output  volt¬ 
ages  are  continuously  adjustable 
from  5  to  80  V  at  0  to  100  ma,  with 
load  regulation  of  0.2  percent  or  20 
mv.  Line  regulation  is  better  than 
0.2  percent  for  line  variations  from 
105  to  125  V.  Ripple  is  less  than  1 
mv  rms.  A  current  limiting  feature 
is  incorporated  for  protection  of 
external  as  well  as  internal  cir¬ 
cuitry.  The  output  may  be  shorted 
indefinitely  without  damage  to  the 
unit. 
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]Xow.  •  • 

A  teleplionie  type  relay 
you  can  plug  in 
and  depend  on! 


Style  5400A 


Style  5400A  relays  are  designed  for  reliable 
switching  in  commercial  and  military 
printed  circuit  applications.  They  are 
available  with  contact  combinations  up  to 
4  form  C  and  with  a  wide  variety  of 
contact  materials  for  dependable  switching  of 
contact  loads  up  to  5  amps. 

An  insulating  board  is  provided  to  maintain 
printed  circuit  terminal  alig^nment  and 
to  protect  the  relay  from  mechanical  damage. 
Four  tapped  holes  can  be  provided  in 
the  relay  frame  for  additional  mounting 
support  if  desired.  All  relays  meet  applicable 
portions  of  specification  MIL-R-5757C. 


Computer  Scaler 

AND  EPUT  METER 


ATOMATION  INC.,  division  of  C.  W. 
Reed  Co.,  Inc.,  5959  S.  Hoover  St., 
Los  Angeles  44,  Calif.,  announces 
the  Read-O-Matic,  an  all-electronic 
computer  scaler  and  events-per-unit 
time  instrument  employing  medium 
to  long  time  base  intervals.  It  com¬ 
putes  count  rate  or  frequency  auto¬ 
matically.  Within  the  wide  range 
of  time  base  settings  the  computed 
counting  rate  or  “Quotient”  will  be 
displayed  with  decimal  point  prop¬ 
erly  placed.  The  data  is  also  avail¬ 
able  for  read-out  on  an  associated 
paper  tape  printer.  Provision  is  also 
made  for  ratio  counting  in  which  an 
unknown  count  rate  may  be  read 
out  as  a  percent  of  a  reference  or 
standard  count  rate.  The  mode 
selector  switch  is  used  to  select  the 
quotient,  ratio,  preset  time,  preset 
count,  manual  count  or  scan  modes. 
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General  Cliaracteristics: 

Maximum  Coil  Resistance:  11,000  ohms 
Sensitivity: 

Style  5409A  {DPDT)  0.5  watts  at  pull-in. 

Style  5424 A  {4PDT)  0.8  watts  at  pull-in. 

Contact  Combinations:  To  4PDT 
Military  Specifications:  MIL-R-5757C 
Dielectric  Strength: 

1000  VRMS  coil  and  contacts 
Operate  Time:  15  Milliseconds  Maximum 
Release  Time:  10  Milliseconds  Maximum 
Temperature  Range:  Standard  construction  to  85°C. 

special  to  125°C. 

Weight:  Approximately  1.7  oz. 


For  Additional  Information,  contact. 


Coaxial  Switches 

MINIATURIZED 

TRANSCO  PRODUCTS,  INC.,  12210  Ne¬ 
braska  Ave.,  Los  Angeles  25,  Calif., 


306  Church  Street  •  Frederick,  Maryland 
Monument  3-5141  •  TWX:  Fred  565-U 
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^  Super-Temp 

FOR  A  COMPLETE  LINE  OF 


Any  high  temperature  coaxial  cable 
.  ,  .  military  or  commercial  .  .  .  Teflon* 
or  polyethylene.  You  design  it,  or  we’ll 
help  you!  Either  way,  you  get  it  faster 
from  Super-Temp. 


BPOOLY 


ALSO:  Miniaturt  Cables,  Jumbo  Cables,  Tapes 
Magnet  Wire,  Airframe  Wire,  Hook-up  Wire 
Teflon  or  Silicone  Rubber  Insulations 


Cownf«r  otstmbly  component  •! 
novigoting  instrwmtnf  tp  indicotp 
irKr«m«nf»  of  mpoiurpmonl 
for  lost,  Ugiblp, 
dirpct  “rpod-pwt**. 


Oirpct  rtoding  coontor  for 
fiovigating  ond  dirocliofiol  inttnimofift. 
Unit  wb««t  groduofiont  pormil 
rooding  of  150,000 
incromrnt*  por  minolo. 


Rtpresontatives  In  Rrinclpal  Cities 
WilTf  FOR  LITitATURC 

DURANT  MANUFACTURING  CO. 

1913  N.  Bwffitm  St.  MilwcmfcM  1,  Wis. 
12  Tliurbars  Av«.  9r>vidnc«  S,  R.  I. 


American  Super-Temperature  Wires,  Inc. 


Free!  Send  for  1960 

8  W.  Canal  Sfroot,  Winooski,  Vermont  o  UNiversity  2-9636  *  Catalog.  88  pages  of 

Central  Salts  Office:  195  Nassau  St.,  Princeton.  N.  J.  •  WAInut  4-4450  *  valuable  data. 

A  Subsidiary  of  Haveg  Industries.  Inc..  Wilmington,  Del.  • 
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Going  Up 


...ktgkc/i 

PRECISION 

...fugkc/i 

RELIABILITY 


* — V 


Frequency; 

0  '•  to  lO.OOtJ  M 

Resistance: 

Q,-.  ..  vu,.  . 

I  il  tL  -li.-'  ‘«hm‘ 
K-  d  r.  'stof'. 


;U1  10  iSW)  ohms 

Temperature; 

5^  C  to  1‘0  C 

rtumidiiy. 

.  0  to  too  '  relat'Vf 

hiitti'dit'. 


rRI  Co'boii  Film  HeMSlors  offer  excellent  high  fre 
quenty  charoctenstics  anti  .lability  •  pin-,  superio* 
peifofmance  under  pulse  applications  Pyrolytically 
deposited  films  on  selected  substrates  are  completely 
protected  with  special  resins  Extremely  thin  films 
and  lack  Ilf  spiralling  result  in  minimum  .nductances 
FRI  provides  tighf^toleranr.es  1 'st&ndardl.  high 
•eliability  and  economy  in  standard  nr  .pe. sal  disc 
md  rod  type' 


FILM  RESISTORS  •  INC 

242  Ridgedale  Ave..  Morristown,  New  Jersey 


ITFtl  CARBON  FI.LM 

RESISTORS 

•  FOR  MICROWAVE  ATTENUATORS 

•  PRECISION  COAXIAL  TERMINATIONS 

•  DUMMY  LOADS  •  COUPLING  LOOPS 

•  SPECIAL  APPLICATIONS 


T 


High-$paad  dwol  bonk  countar  for  wto 
in  novigoting  intfnimonts.  Shuttor  op- 
orotos  to  closo  off  otthor  bank  whon 
in  Hio  minus  sido. 


Spociol  countor  for  uso  on  Top#  tocordor 
to  indicoto  tbo  position  of  topo  possing 
through  tho  rocordor. 


DURANT 

M  FG.  CO. 

Specials 

For  RADAR,  ELECTRONIC 
and  INSTRUMENT  APPLICATIONS 
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has  developed  a  new  line  of  type  W 
miniature  coaxial  switches.  Line 
includes  spdt  and  transfer  switches 
which  are  available  with  either  type 
N  or  TNC  connectors.  Each  type 
uses  28  V  d-c  solenoids.  The  spdt  is 
a  latching  type  that  requires  no 
holding  power.  The  double  throw 
transfer  type  has  one  solenoid  and 
switches  from  one  set  of  contacts 
to  the  other  when  energized.  Typi¬ 
cal  r-f  characteristics  at  2,000  Me 
are  1.15  vswr,  0.2  db  insertion  loss, 
and  50  db  crosstalk.  Said  to  be 
smaller  and  lighter  than  comparable 
switches  available,  the  spdt  switch 
is  3  in.  by  2i  in.  by  2i  in.,  5.5  oz; 
and  the  transfer  switch  is  13  in.  by 
13  in.  by  3i  in.,  10  oz. 
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FLOATING  ZONE  UNIT  FOR  METAL 
REFINING  ANO  CRYSTAL  GROWING 

A  n*w  floating  tone  fixture  for  the 
production  of  ultra-high  purity  metaU 
ond  semi-conductor  materials.  Purifico- 
tion  or  cryitol  growing  is  achieved  by 
traversing  a  narrow  molten  tone  along 
the  length  of  the  process  bar  while  it  is 
being  supported  verticolly  in  vocumm  or 
inert  gas.  Designed  primarily  for  pro* 
duction  purposes.  Model  HCP  also  pro* 
vides  great  flexibility  for  laborotgrjf 
ftudies.  ^ 


Immediate  openings  are  now  available 
at  Remington  Rand  Univac  for  Transistor 
Circuit  Designers,  as  well  as  other  pro¬ 
fessional  personnel  who  are  seeking  a 
career  opportunity. 

Investigate  these  opportunities  and  make 
your  step  toward  enjoying  the  many  bene- 
lits  of  a  position  in  Univac’s  atmosphere 
of  achievement. 

m  TRANSISTOR  CIRCUIT  DESIGNERS 

Applicants  should  have  an  electrical  engineering 
degree  with  a  minimum  of  3  years  actual  hardware 
experience  in  the  development  of  data  processing 
utilizing  solid  state  devices. 

Other  openings  include: 

m  COMMUNICATIONS  ENGINEERS 

■  SERVO-ENGINEERS 

■  SYSTEMS  ENGINEERS 

■  MECHANICAL  ENGINEERS 

■  ENGINEER  WRITERS 

■  MILITARY  PUBLICATIONS  EDITORS 

■  RELIABILITY  ENGINEERS 

■  QUALITY  CONTROL  ENGINEERS 

■  PRODUCTION  ENGINEERS 

■  STANDARDS  &  SPECIFICATIONS  ENGINEERS 
Send  resume  of  education  and  experience  to: 

R.  K.  PATTERSON,  DEPT.  T-12' 


Medei  HCP 


Toroidal  Inductors 

CLOSE  TOLERANCE 

SPRAGUE  ELECTRIC  CO.,  Marshall  St., 
Nbrth  Adams,  Mass.,  announces  a 
new  complete  series  of  precision 
toroidal  inductors  with  close  in¬ 
ductance  tolerance  of  ±:  1  percent. 
Line  includes  such  styles  as  open 
coil,  plastic-dipped,  rigid  encapsu¬ 
lated  inductors  with  tapped  or 
through-hole  mounting,  and  her¬ 
metically-sealed  inductors.  All 
styles,  with  the  exception  of  the 
open  coil  type  construction,  meet 
the  appropriate  requirements  of 
MIL-T-27A.  Several  core  perme¬ 
abilities  may  be  obtained  in  each 
of  the  five  basic  sizes  of  Sprague 
inductors  to  give  the  circuit  de¬ 
signer  the  optimum  selection  of  de¬ 
sired  Q  and  current  carrying  abili¬ 
ties.  Each  of  the  core  sizes  is 
available  with  several  degrees  of 
stabilization.  Inductors  made  with 
cores  which  have  not  been  sub¬ 
jected  to  the  stabilization  process 
exhibit  low  inductance  drift  with 
time  and  have  a  low  temperature 
coefficient  of  inductance.  Where  a 
greater  degree  of  permanence  of 
characteristics  is  required,  cores 


#  A  tmoath,  po«itiv«  mtchonicol 
driva  system  with  continuously 
vorioble  up,  down  ond  rolo* 
tionol  speeds,  oil  independ* 
•ntly  controlled. 

9  An  orrongement  to  rapidly 
center  the  process  bar  within 
o  stroight  wolled  quorti  tubo 
supported  between  gos-tlght, 
woter-cooled  end  plotes.  Ploce* 
ment  of  the  quorti  tube  is  ro* 
ther  simple  ond  odopters  con 
be  used  to  occomodote  forger 
diometer  tubes  for  lorger  pro* 
cess  bars. 

A  Continuous  woter  cooling  for 
the  outside  of  the  quortt  tube 
during  operotiqn. 

A  Assembly  ond  disHissembly  of 
this  system  including  removol 
of  the  comoleted  process  bor 
is  simple  ond  ropid. 


DIVISION  OF  SPERRY  RAND  CORPORATION 
2750  West  Seventh  St.,  St.  Paul  16,  Minn. 

There  are  also  immediate  openings  ■  □ 
in  ail  areas  of  digital  computer  de-  ■  I  I 
velopment  at  our  other  laboratories.  ■  1 1 
Inquiries  should  be  addressed  to:  "  b' 

F.  C.  NA6LE,  D.pt.  T-12  D.  CLAVELOUX,  Dwt.T-12 
REMINGTON  RAND  UNIVAC  REMINGTON  RAND  UNIVAC 
19X  West  Allegheny  Wilson  Avenue 

Phlledelphls  29.  Ps  South  NorwsU,  Conn. 


(CHICAGO  OFFICE:  6246  W.  North  Ave.) 
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with  two  different  stabilization 
treatments  can  be  used  for  most 
types  of  inductors. 

CIRCLE  334  ON  READER  SERVIU  CARD 


Another  “impossible”  job 
done  by  the  Airbrasive® . 


cutting  semiconductors 


Current  Indicator 

WIDE  RANGE 


ELCOR,  INC.,  Falls  Church,  Va.  Com¬ 
bining  high  sensitivity  and  low 
drift,  the  model  I-309A  current  in¬ 
dicator  is  a  wide-range  current 
measuring  instrument  designed  for 
measurement  of  electron  or  posi¬ 
tive-ion  beam  current  and  general 
laboratory  use.  Full-scale  sensitiv¬ 
ity  can  be  varied  from  1  ma  to  3  na 
in  12  switch  settings.  Drift  is  less 
than  0.01  percent  per  hr  and  over¬ 
all  accuracy  is  1  percent  of  full 
scale.  An  auxiliary  output  is  pro¬ 
vided  to  drive  a  1  ma  recorder.  The 
instrument  has  a  response  time  of 
10  millisec,  and  can  be  used  as  low- 
drift  d-c  amplifier  as  well  as  a  cur¬ 
rent  indicator. 

CIRCLE  335  ON  READER  SERVICE  CARD 


Hughes  Aircraft  uses  the  Industrial  Airbrasive  linked  to  a  pantograph 
to  cut  intricate  patterns  and  shapes  in  semiconductor  wafers.  And 
what’s  more  they  are  doing  it  accurately  and  with  complete  safety 
to  the  fragile  part. 

The  secret  of  this  unique  tool  is  a  superfine  jet  of  abrasive  particles 
and  dry  gas,  directed  through  a  carbide  nozzle.  The  resulting  cutting 
action  in  hard  brittle  materials  is  cool,  rapid,  precise,  and  completely 
shockless. 

The  Airbrasive  is  being  used  to  solve  hundreds  of  seemingly 
impossible  jobs . . .  precision  deburring ...  to  remove  surface  deposits 
. . .  form  and  adjust  microminiaturized  circuits . . .  cut  glass,  germa¬ 
nium,  tungsten,  ferrites,  and  others. 

Low  in  cost  too.  For  under  $  1 ,000.00  you  can  set  up  your  own 
Airbrasive  cutting  unit! 

I  Send  us  samples  of  your  “impossible"  jobs  and  we  will 

f  "  test  them  for  you  at  no  cost. 

SEND  FOR  BULLETIN  6006 ...  complete  information. 


Square  Waver 
COMPACT  UNIT 

MELABS,  INC.,  3300  Hillview  Ave., 
Palo  Alto,  Calif.,  has  available  a 
new  square  waver  which  is  used  to 
square  wave  modulate  r-f  power  in 
the  500  to  4,000  Me  range.  Model 
X-143  contains  a  battery-operated 
transistorized  multivibrator  which 
drives  a  solid  state  chopper.  This 
method  provides  square  wave  modu- 


S.  8.  Whits  Industrial  Olvlslsn 

Dspt.  EU,  10  Bast  40th  8trsst,  Nsw  Vortc  18,  N.Y. 
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lation  for  klystrons  .and  signal  gen¬ 
erators  which  is  completely  f-m 
free.  The  modulation  frequency  of 
model  X-143  may  be  varied  from 
800  to  1,200  cps  with  a  convenient 
control  knob.  Overall  dimensions 
of  the  unit,  including  controls  and 
connectors,  are  3i  in.  by  2  in.  by 
2  in.  Delivery  is  30  to  45  days  for 
limited  quantities. 
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I  MONITOR  PRODUCTS  CO.,  815  Fre¬ 
mont,  South  Pasadena,  Calif., 
j  announces  a  new  miniature  low  fre- 
I  quency  oscillator  designed  to  with¬ 
stand  extreme  vibration  and  shock 
and  still  retain  an  accurate,  minia¬ 
ture  package.  FS-lOOl  F  is  a  minia¬ 
ture  frequency  standard  package 
with  these  specifications:  outside 
dimensions,  1  in.  by  1  in.  by  2i  in.; 


L-F  Oscillator 
MINIATURE  PACKAGE 


NOT  A  METER...  ' 

NOT  A  MULTIMETER... 

BUT... a  new  type  of 

INCREMENTAL 


MULTIMETER! 


#  An  entirely  new  type  of  test  equipment,  the  Tensor  -5880  Incre-  electrical  frequency,  as  low  as  8  Kc; 

mental  Multimeter  enables  increments  of  any  of  the  unit's  ranges  to  stability:  ±0.004  percent  from  0  C 

be  expanded  about  any  point.  to  +  60  C,  ±0.019  percent  from 


These  ranges,  including  attachments,  consist  of  over  50  different  \  —55  C  to  ±70  C,  ±0.025  percent 

values  of  current,  voltage,  resistance,  audio  power,  temperature  and  from  —55  C  to  -LlOO  C.  Figure 

transistor  characteristics  with  typical  accuracies  of  1 .5%  D.C.  or  2%  i  wave  form  as  square  wave,  rise  and 
A.C.  Increments  as  small  as  .01  %  can  be  measured  and  recorded!  fall  time  of  10  nsec  max,  with  out- 

The  Tensor  Incremental  Multimeter  may  be  employed  wherever  a  |  put  voltage  of  0  ±  0.5  v  to  6  +  3.0, 

strip  chart  recorder  is  used  to  display  variations  in  a  parameter  that  !  —0.5  v  swing.  Vibration  is  30  g 

may  be  represented  as  a  voltage,  current  or  resistance  capable  of  from  20  to  2,000  cps  and  the  shock 

being  measured  on  a  Simpson  "270"  multimeter.  Typical  examples  j  jg  70  g  for  11  millisec.  Ambient 

are  the  study  of  line  voltage  variations  or  power  supply  regulation.  |  temperature  range  is  -55C  to 


Servo  recorders  of  various  sensitivities  from  1  MV  to  250  MV  can  be  +100  C. 


used.  When  used  with  a  5MV  sensitivity  external  servo  recorder 
expansions  to  ^  1  %  of  the  full  scale  of  the  range  are  available.  The 
attenuator  enables  the  expansion  to  be  adjusted  to  any  value  from 
1%  to  100%.  A  D.C.  millivoltmeter  may  also  be  used  if  no  perma¬ 
nent  record  is  needed. 

The  Tensor  Incremental  Multimeter  consists  of  a  Simpson  "270" 
multimeter,  suppressor  power  supply,  and  attenuator.  Package 
dimensions  are  18"  long,  4Vi"  high  and  7Vj"  deep.  It  weighs 
7  lbs. 

PRICE  $250  DELIVERY  FROM  STOCK 


ELECTRIC  DEVELOPMENT  COMPANY,  INC. 

1  873  Eastern  Parkway  •  Brooklyn  33,  New  York 
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Regulator  Socket 

15-AMPERE  CONTACTS 


AIRBORN  CONNFCTORS,  INC.,  2618 
Manana  Drive,  Dallas,  Texas,  has 
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THERE’S  A  BIRTCHER  RADIATOR  FOR  MOST  TRANSISTORS! 


Birtcher  transistor  radiators  for  most  sixes  of  transistors  permit  you  to  | 
get  up  to  25%  to  27%  better  output  efficiency.  You  can  now  either  in¬ 
crease  your  input  wattage  up  to  27%,  or  eliminate  up  to  27%  of  the  heat  , 
with  Birtcher  radiators. 

and  thermal  runaway  is  prevented! 

To  assure  circuitry  reliability  . . .  specify  Birtcher 
radiators.  Birtcher  qualification  tests  conducted  un¬ 
der  MIL  standards  prove  these  performance  results. 

FOR  CATALOG  and  TEST  REPORTS  write:  THE  BIRTCHER  | 

l^iflR  „  ,  CORPORATION  industrial  division  I 


Sales  engineering 
representatives  in 
principal  cities. 


745  S.  Monterey  Pats  Rd. 

Monterey  Park,  Calif. 

ANgelus  8.8584 
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Speeds 

Component  Inserting 
to  10  Times 
In  PW  Boards 


STABILIZED  OPERATIONAL  MANIFOLD 

MODEL  K7-A10 

Contains  10  USA-3  Universal  Stabilized 
Amplifiers.  A  precision  instrument  of 
unusual  versatility.  Permits  fast,  eco¬ 
nomical  set-up  of  many  instrument  or 
computing  configurations.  Ideal  as  a 
low  cost  computor,  with  unusual  flexi¬ 
bility  as  a  “simulator”  of  large  scale 
systems.  Also  well  suited  for  industrial 
or  production  line  test  tinnn 
equipment  applications.  Price,  *l4UU 


ELECTROLYTIC 

AND 

PAPER  TUBULAR 

CONDENSCRS 

"35  YEARS  OF  PROVEN 
DEPENDABILITY" 

COSMIC  CONDENSER  CO. 

853  WHITTIER  STREET,  BRONX,  N.  T 
LUdlow  9-3360 
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Long  or  short  runs,  Oynasert  saves. 
Automatically  feeds  component,  trims, 
bends  leads,  inserts,  and  clirrches 
without  damage  to  component  body. 
Speeds  model  changeover.  Improves 
board  dependability. 

Single  or  multi-stage  units  for  highly 
dependable  production  are  available. 

Write  for  descriptive  12  page  booklet. 

UNITED  SHOE  RRACHINERV  CORPORATION  i 
140  Fidtral  StiatL  Boston,  Msts. 
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POWER  SUPPLY  —  MODEL  R-300 

As  a  power  source  for  the  K7-A10,  we 
recommend  this  300  ma  regulated 
power  supply,  because  its  exceptional 
regulation  and  sub-millivolt  noise  allow 
it  to  serve  also  as  a  high  accuracy 
reference  voltage.  Due  to  its  ultra¬ 
conservative  ratings,  the  R-300  will 
allow  the  K7-A10  to  operate  indefinitely, 
even  under  full  load  condi-  toon 

tions  (350  ma).  Price,  *o9U 

•  Available  from  stock 

•  Military  equivalents  available 

•  TKhnical  data  available  on  request 


GEORGE  A. 

PHILBRICK 

RESEARCHES,  INC. 

285  Columbus  Avenue.  Boston  16,  Mass, 
commonwealth  6-5375,  TWX;  BS1032.  FAX:  BSN 
Representatives  in  principal  ciUes 
Export  Office:  135  Liberty  Street  hew  York 6,  N.  Y. 

Tel.  worth  4-3311,  CABLE:  TERMRADIO 
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I  developed  a  new,  high  grade,  regu¬ 
lator  socket  for  use  with  Electric 
Regulator  Corp.’s  Size  1  Regohm. 
New  base  is  molded  of  long  glass- 
I  fiber-filled  Diallyl  t5rpe  GDI-30  and 
uses  phosphor  bronze  contacts 
I  which  are  gold  over  silver  plated, 
i  The  regulator  base  socket  has  15- 
ampere  contacts  and  withstands  a 
test  voltage  at  sea  level  of  4,000  v 
d-c  between  contacts.  Sockets  are 
for  0.093  in.  diameter  pins.  The 
!  unit  is  manufactured  to  all  appli¬ 
cable  portions  of  MIL  standard 
202A.  MIL-E-5272A,  and  MIL-C- 
8384A. 
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THIS  “BABY” 
CAN  REALLY 
TAKE  IT! 


Multipulse  System 

FOUR  UNITS 

RUTHERFORD  ELECTRONICS  CO.,  8944 
Lindblade  St.,  Culver  City,  Calif. 
Operating  four  models  of  the  B-7B 
with  the  use  of  the  mixing  network 
will  produce  four  individual  pulses 
of  various  specifications.  Operating 
on  the  same  frequency,  one  of  the 
pulse  generators  acts  as  a  trigger 
source  for  the  second,  third  and 
fourth  units.  Except  for  the  repeti¬ 
tion  rate  (to  2  Me)  the  delays, 
widths,  output,  pulse  position, 
polarity  and  the  rise  and  fall  time 
are  completely  independent  of  each 
other.  Each  of  the  four  B-7B 
models  can  be  disassembled  and  re¬ 
turned  to  the  laboratories  for  use 
as  individual  pulse  generators. 
Specifications  of  the  B-7B:  50  v 
amplitude  delivered  into  a  50  ohm 
load,  delay  with  respect  to  sync  out : 
0-10,000  fisec,  width:  0.50  fisec — 
10,000  (isec,  repetition  rate:  20  cps 
to  2  Me.  Each  model  B-7B  unit  is 
priced  at  $720,  mixer  assembly  at 
$75. 
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AMPEX 


BULLETIN  FS  17900 

fully  describes  Hill’s  Signal  Generator  used 

in  this  application.  Write  for  your  copy. 


Hill  Electronics  manufactures  precision, 
crystal  controlled  frequency  sources,  filters 
and  other  crystal  devices  for  operation  un¬ 
der  all  types  and  combinations  of  conditions. 


HILL  ELECTRONICS,  INC. 

MECHANICSBURG,  PENNSYLVANIA 


SpOCifieS  Hill  signal  generators 
for  use  in  the  AR-200  magnetic  tape 
recorder  because  of  their  high  relia¬ 
bility  under  extreme  environmental 
conditions.  The  compact  Hill  units 
generate  a  precision  60-cycle  fre¬ 
quency  which  is  power  amplified  to 
operate  the  recorder’s  capstan  drive 
motor.  While  paralleling  the  qualities 
of  advanced  laboratory  recorders,  the 
sturdy  Ampex  AR-200  will  withstand 
shock  up  to  1 5  G's,  operate  at  altitudes 
of  100,000  feet,  function  under  ex¬ 
cessive  temperature  changes  and  in 
up  to  100%  humidity.  It  displaces 
only  1.6  cubic  feet. 


SHOCK 


VIBRATION 


HEAT 


COLD 


HUMIDITY 


ALTITUDE 


/ 


BMT 

capacitor 


S .1)113 It  JiaOsi;;  HiJi 


Iri  Uv 

7000-B 

AUDIO  PRIMARY 
PHASE  STANDARD 


Our  high  volume  production, 
especially  developed  for  this 
new  BMT  line,  enables  us  to 
offer  these  small,  rugged,  de¬ 
pendable,  quality  electrolytic 
capacitors  priced  to  fill  the 
needs  of  low  cost,  economic 
designing. 

Ideal  for  transistor  applications 
. . .  size  ranges  diameters  3  16" 
up  to  W;  capacity  1  mfd.  to 
2,000  mfd.;  3  volts  to  50  volts; 
operating  temperature  range 
from  — 30°C  to  -(-65°C.  Units 
have  low  impedance  at  — 30°C 
and  low  leakage  throughout  the 
entire  temperature  range. 


FEATURES: 

•  rbO.05®  Phase  Shift  Accuracy 

•  30  cps  to  20  kc  Frequency 
Coverage 

'  0°  to  360’  Continuous 
Phase  Shift 

Ultimate  Accuracy  of  ±0.01’  ' 
Self'Calibrating 

Long-Term  Operating  Reliability 
Lissajous  Pattern  Presentation 


TYPE  BMT 
in  Plastic  cases 
(actsal  site) 


Write  for  technical  information 
and  Illustrated  llteratwro. 


CONDENSER  COMPANY 
ILLINOIS'  1 61 6  N.  Throop  Street  Chicago  22,  Illinois 

Telephone:  EVerglado  4-1300 
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The  Type  7000-B  Audio  Primary 
Phase  Standard  supplies  two  sinus¬ 
oidal  voltage  signals  whose  phase  re¬ 
lationship  is  known  to  ±0.50”  anti  is 
continuously  variable  from  0”  to 
360®  The  frequency  of  the  two  signals 
is  the  same  and  is  set  at  one  selected 
frequency  from  30  cps  to  20  kc. 

Specifications 

Frequencies:  Any  single  frequency 
from  30  cps  to  20  kc.  Frequency  is 
set  with  an  accuracy  of  ±0.05%. 
Accuracy  of  Phase  Angler  ±0.05*. 
For  angles  which  are  multiples  of  1®, 
carefully  taken  readings  arc  accurate 
to  0.01®. 

Output  Voltage  Range:  I  to  12 
volts  (rms). 

Oiitptit  Distortion:  Total  harmonic 
distortion  less  than  0.05%,  provided 
output  voltage  is  within  specified 
range  of  1  to  10  volts  (rms) . 

Output  Impedance:  Approximately 
200  ohms  (from  cathode  follower) . 
Power  Supply:  105-125  volts,  50-60 
cycle  electronic-regulated,  self- 
contained  supply,  requiring  approxi¬ 
mately  “150  watts. 

Physical  Specifications 

Dimensions:  211/,"  wide  x  31"  high 
X  deep. 

For  full  details  and  specifications, 
wire  or  call 


AT  LAST- THE  IDEAL 
BARRIER 
TERMINAL  STRIP 


OONES  500  SERIES 
LONGER  —  STURDIER 

Wider  and  higher  barriers 
for  increased  creepage  dis¬ 
tances.  Closed  bottoms  for 
complete  insulation.  Ma¬ 
terial  between  barriers  at  the 
base  adds  to  the  strength 
and  maintains  the  same 
creepage  distance  between 
contact  to  contact  and  con¬ 
tact  to  ground.  Can  be  im¬ 
printed  here.  No  insulating 
or  marker  strip  required. 
Three  series — 540,  541  and 
542  having  the  same  termi¬ 
nal  spacing  as  our  140,  141 
and  142  series. 

Complete  listing  in  the 
new  Jones  No.  22  catalog. 
Write  for  your  copy  today. 
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^Analog  to  Digital 

CONVERTERS 


for  Linear  or 


Angular  potions 
IDL  Shaft  Angle  Converters 

are  fully  qualified 
per  MIL-E-  5272  A 

for  Operation: 

At  tamperaturas  0°F  to  160‘’F 

per  Paragraph  4.1.1  Procedure  1 
From  0.55  to  14.7  p.t.i.o. 

per  Paragraph  4.1.3  Procedure  3 
llndar  vibration  5*5000  cpt 
per  Paragraph  4.7.1  Procedure  1 

for  Exposure: 

To  Humidity  and  Tamparatura 
per  Paragraph  4.4.4  Procedure  1 
To  Sand  and  Dust 

per  Paragraph  4.11.1  Procedure  1 
To  50  hour  Soh  Spray 

per  Paragraph  4.6  through  4.6.13 
To  Shock 

per  paragraph  4.13.1  Procedure  1 
and  Paragraph  4.13.2.1 
To  10  G't  Suttainad  Accalarotion 
per  Paragraph  4.16.2  Procedure  2 

For  Linear  Motions,  Model 
500206  provides  accuracies  of 
1  part  in  1000  counts. 

For  Angular  Motions,  Model 
500406  provides  accura¬ 
cies  of  one  tenth  degree; « 
,  Model  500407  provides  accu¬ 
racies  of  a  tenth  of  a  minute. 

Each  unit  provides  bidirec¬ 
tional  rotation  for  applica¬ 
tions  in  mechanically  geared 
systems.  The  Gray  BCD 
coding  system  is  easily  trans¬ 
lated  into  other  digital  for¬ 
mat  for  visual  readout  or  for 
recording. 


Tor  apecUlcatkms  on 
thete  components,  ask 
tDL  for  their  data 
sheet,  "Shaft  Position 
to  Digital  Converfers" 
or  price  Information, 
use  your  letterhead. 


INSTRUMENT  DIYEIUPMENT  UBOUTORIES 

INCORFOIATfD 
SubthUary  of  Royal  McBoo 

51  MECHANIC  STREET,  ATTLEBORO,  MASS. 


Literature  of  the  Week 


R-F  TEST  EQUIPMENT  Telonic 
Industries,  Inc.,  60  N.  First  Ave., 
Beech  Grove,  Ind.  A  60-page  cat¬ 
alog  contains  complete  descriptions 
of  a  wide  line  of  r-f  sweep  genera¬ 
tors  and  other  r-f  test  equipment 
and  components  for  laboratory  and 
production  line  applications. 

CIRCLE  340  ON  READER  SERVICE  CARD 

MICROWAVE  FREQUENCY 
MULTIPLIER  Gertsch  Products, 
Inc.,  3211  South  La  Cienega  Blvd., 
Los  Angeles  16,  Calif.  Bulletin  FM- 
4A  is  a  two-page  data  sheet  cover¬ 
ing  a  phase-locked  oscillator  capable 
of  transferring  the  accuracy  and 
stability  of  a  vhf  driver  into  the 
microwave  region  of  500  to  30,000 
Me. 
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SPEED  REDUCER  Insco  Co., 
Main  St.,  Groton,  Mass.  A  new  cat¬ 
alog  describes  in  detail  the  step- 
function  speed  Reductor  plus  seven 
individual  case  studies  of  new  de¬ 
signs  based  on  this  patented  prin¬ 
ciple. 
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ANECHOIC  CHAMBER  Emerson 
&  Cuming,  Inc.,  Canton,  Mass.,  an¬ 
nounces  a  new  Eccosorb  microwave 
ancchoic  chamber  brochure.  Typical 
specifications  have  been  included  for 
the  guide  of  anyone  contemplating 
purchase  of  a  darkroom. 
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SILICON  DIODES  Sperry  Semi¬ 
conductor  Division,  Sperry  Rand 
Corp.,  Norwalk,  Conn.,  has  released 
specification  sheets  on  its  new  SD 
series  of  250  ma  and  400  ma  sub¬ 
miniature  silicon  diodes. 
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MOTOR  GENERATOR  EQUIP¬ 
MENT  American  Electronics, 
Inc.,  1598  East  Ross  Ave.,  Fuller¬ 
ton,  Calif.  A  new  series  of  product 
bulletins  cover  a  line  of  brushless 
inductor  alternators  giving  com¬ 
plete  specifications  as  well  as  appli¬ 
cation  data. 

CIRCLE  345  ON  READER  SERVICE  CARD 

ELECTROMANOMETER  SYS¬ 
TEM  Consolidated  Electrody¬ 

namics  Corp.,  360  Sierra  Madre 


Villa,  Pasadena,  Calif.,  offers  a  bul¬ 
letin  describing  its  miniature  elec¬ 
tromanometer  system,  a  precision 
measuring  device  that  provides 
secondary  pressure  standard  accu¬ 
racies  for  laboratory,  field  or  indus¬ 
trial  applications. 
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VIBRATION  TESTING  Unholtz- 
Dickie  Corp.,  2994  Whitney  Ave., 
Hamden  18,  Conn.  Illustrations, 
chief  features  and  specifications  of 
a  line  of  vibration  test  equipment 
are  contained  in  four-page  bulletin 
No.  8-60. 
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SOLID  STATE  SERVOMECHA¬ 
NISM  K-F  Products,  Inc.,  3103 
E.  43rd  Ave.,  Denver  16,  Colo.  A 
2-page  bulletin  illustrates  and  de¬ 
scribes  model  122,  a  general  purpose 
amplifier  designed  for  use  with  two- 
phase  60  cps  serv’omotors  having 
shaft  outputs  of  5  w  or  less. 

CIRCLE  348  ON  READER  SERVICE  CARD 

PRECISE  ANGLE  INDICATOR 
Kearfott  Division,  General  Pre¬ 
cision,  Inc.,  Little  Falls,  N.  J.,  has 
published  a  technical  data  sheet 
describing  a  new  high  accuracy  two- 
speed  precise  angle  indicator. 

CIRCLE  349  ON  READER  SERVICE  CARD 

CABLE  TIES  &  STRAPS  The 
Thomas  &  Betts  Co.,  36  Butler  St., 
Elizabeth,  N.  J.  Nylon  cable  ties 
and  straps  for  securing  and  identi¬ 
fying  wire  bundles  are  described 
in  a  new  four-page  bulletin,  TR3. 

CIRCLE  350  ON  READER  SERVICE  CARD 

SUBMINIATURE  SWITCH  Mi¬ 
cro  Switch,  Freeport,  Ill.  Data 
sheet  No.  180  covers  in  detail  the 
highly  sensitive  11SM401  subminia¬ 
ture  switch  which  is  designed  for 
use  where  close  control  sensitivity 
or  response  is  mandatory. 

CIRCLE  351  ON  READER  SERVICE  CARD 

DELAY  LINES  ESC  Electronics 
Corp.,  534  Bergen  Boulevard,  Pali¬ 
sades  Park,  N.  J.  A  new  12-page, 
fully  illustrated,  facilities  brochure, 
“Advancing  the  Art  of  Delay 
Linee,”  is  available  free  to  those 
requesting  it  on  their  company  let¬ 
terheads. 
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elettronks 

READER 
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Use  these  handy  prepaid 
RtADtR  SmiCt  POST  CARDS 
for  mere  detailed  information  on; 

PRODUCTS  ADVTRTISID 
NEW  PRODUCTS  "On  the  Market" 
IITCRATURE  of  the  WEEK 

Circle  the  number  on  the  READER  SERVICE 
post  card  at  the  right  that  corresponds  to  the 
number  at  the  bottom  of  Advertisement,  New 
Product  item,  or  the  Literature  of  the  Week 
selection  in  which  you  are  interested. 

Please  print  clearly.  All  written  information  must 
be  legible  in  order  to  be  efficiently  processed. 

ALL  FOREIGN  INQUIRIES  that  cannot  reach 
electronics  before  the  expiration  dates  noted  on 
the  Reader  Service  Post  card,  must  be  mailed 
directly  to  the  manufacturer. 

Correct  amount  of  postage  must  be  affixed  for  all 
foreign  mailings. 

TO  SUBSCRIBE  TO  OR  TO  RENEW  electronics  - 
Fill  in  the  “For  Subscriptions”  area  on  the  card 
if  you  desire  to  subscribe  to  or  renew  your  present 
subscription  to  electronics.  Send  no  money, 
electronics  will  bill  you  at  the  address  indicated 
on  the  Reader  Service  post  card. 

MULTI  PRODUCT  ADVERTISEMENTS  -  For 

information  on  specific  items  in  multi-product 
advertisements  which  do  not  have  a  specific 
Reader  Service  number  indicated  write  directly  to 
manufacturer  for  information  on  precise 
product  in  which  you  are  interested. 
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THE 

ELECTRONICS 
MAN . . . 

A  SPECIAL 
BREED 

In  most  industries  the  manage¬ 
ment  man  went  to  business  school 
and  doesn’t  concern  himself  with 
design  problems. 

In  most  industries  the  design  en¬ 
gineer  doesn’t  concern  himself  with 
management  problems. 

The  electronics  man  is  different. 

He  is  many  things.  He  is  in  Re¬ 
search-Design-Production-Manage¬ 
ment.  His  interests  are  in  any  or  all 
of  the  four  areas. 

No  matter  where  you  find  the  elec¬ 
tronics  man  his  engineering  back¬ 
ground  enables  him  to  influence  the 
purchase  of  electronic  components 
and  equipment.  Your  advertising 
must  reach  him  if  you  are  to  sell 
electronic  goods. 

This  is  the  strength  of  electronics, 
the  one  magazine  published  weekly 
and  edited  to  reach  this  engineering 
oriented  electronics  man,  wherever 
he  is. 

THE  ELECTRONICS  MAN 

“BUYS"  WHAT  HE  READS  IN  . .  . 

electronics 

and  in  the 

electronics  BUYERS'  GUIDE 

A  McORAW-HII.1.  PUBLICATION 

330  W«*t  A2nd  St.,  N.V.  36.  N.V. 


f  ZIP-44M 


TYPES  OF  ZIPPER  TUBING 

fabricated  from  .020'  polyvinyl  sheet  made  from  MIL-I-631C  materials.  All  purpose  type 
for  general  applications  to  105°C.  Standard  colors:  Clear,  Black,  Yellow. 

heavy  duty  construction.  Similar  to  ZIP-31  type  except  nominal  wall  thickness  of  .040'. 
Standard  colors:  Clear,  Black. 

polyvinyl  sheet  made  from  MIL-I-7444B  materials.  Extremely  flexible;  for  aircraft  and 
low-temperature  uses  to  -67°C.  Standard  colors:  Clear  (amber),  Black. 

heavy  duty  construction.  Similar  to  ZIP-44  type  except  nominal  wall  thickness  of  .040". 
Standard  colors:  Clear  (amber),  Black. 

"sandwich"  of  aluminum  foil  laminated  between  two  sheets  of  polyvinyl.  For  100%  RF 
shielding  applications  to  105°C.  Standard  color;  Silver  Grey. 

polyvinyl  bonded  to  woven  fibreglass  sheet  per  MIL-I-3190A.  For  rough  usage,  abrasion 
resistance,  and  high  temperature  uses  to  130°C.  Standard  color;  Black. 

All  types  available  in  inside  diameters  from  Vi'  to  2'  in  increments  of  Vi';  and  from 
2"  to  4'  in  increments  of  Vi'. 

Alpht«x  Zlpp«r  Tubing  cov*r*d  by  Patents  ond  ^2.558,367  ond  oth#r  patents. 


ZIPPER  SPECIFICATIONS  FOR  AU 
TYPES  OF  ALPNLEX  ZIPPER  TUBING 

•  itstwisl  . .  aeiyviayl  CaiMrUe 

Track  Thlckatst  (wktn  daMd)  _ 

_ oas- 

Dleitctric  Straagtk,  V/atll  ___ 

_ 7H 

Tmlla  Straiifth  P.S.L 

_  laia 

UHlmatt  Elaiifatiae 

.  2fS% 

Oyaratkii  TeoiiMratara, 
UfftrUMlt 

.  iaa<>c 

CM  arntteaMS  -—or. 

Fangos-prcef_  win  Mt  iwpawrt  fwifws 

Ftsmmetnrty  _____  Nlf-«rtiagwlsliliig 

Latam  PwH  Stnagtli 
(mmsm)  _____  42.7  aMMat/hicii 

Uttral  Pall  Stranftb 
(paraiaatntly  Malta)  StJ  pawaatyhiab 

Staatlare  Calare _ alack.  Clear,  Vtllaw 
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Your  Postmaster  Suggests: 

AVOID  THE  AVALANCHE  OF  LAST  MINUTE 
HOLIDAY  MAILINGS! 

To  Assure  Prompt  Delivery  of  All  Christmas  Parcels  and 
Greeting  Cards  Before  the  Holiday . . . 

EARLY!- 

"For  Distant  Out-of-Town  Points, 

Mail  By  December  10,  1960" 

"For  Delivery  in  Your  Local  Area, 

Mail  Before  December  16,  1960" 
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PEOPLE  &  PLANTS 


A.  W.  Haydon  Occupies  Plant  in  West 


THE  A.  W.  HAYDON  COMPANY,  which 
has  been  manufacturing  a  line  of 
electrical  and  electromechanical 
timers  and  motors  in  Waterbury, 
Conn.,  has  just  occupied  a  new 
plant  in  Culver  City,  Calif. 

A  new-  one-story,  12,000-sq-ft 
air-conditfbned  plant,  which  has 
adjacent  property  available  for 
100  percent  expansion,  will  house 
management,  marketing,  engineer¬ 
ing  and  test  laboratories  in  addi¬ 
tion  to  production  facilities  and 
support  groups.  Initially  employ¬ 
ing  80  men  and  women,  including 
nine  full-time  engineers  and  13 
auxiliary  engineers,  the  plant  is 
intended  to  service  the  many  ma¬ 
jor  missile  and  aircraft  manufac¬ 
turers  with  headquarters  on  the 
west  coast.  Existent  sales  organi¬ 
zations  of  the  Waterbury  plant  will 
sell  the  new'  electronic  products  on 
the  east  coast. 

Electronic  timing  devices,  as 
w'ell  as  test  equipment  used  in 
quality  control,  reliability  testing, 
and  quality  assurance  control,  will 
be  manufactured  in  Culver  City, 
supplementing  the  line  of  electro¬ 
mechanical  timers  and  motors  the 
company  has  been  manufacturing 
on  the  east  coast  for  many  years. 

Founded  as  the  Technical  Devel¬ 
opment  Corporation  in  1948,  and 
formed  for  the  production  of  test 
equipment  by  the  current  chief  en¬ 
gineer  of  the  A.  W.  Haydon  Co„ 
the  firm  was  for  many  years 
known  as  Technical  Electronics  Co., 
a  division  of  Consolidated  Elec¬ 
tronics  Industries  Corp.  Haydon 
has  complete  facilities  for  manu¬ 
facture  of  a  wide  range  of  custom 
built  test  devices,  as  well  as  a  com¬ 


plete  line  of  solid-state  timers. 

“With  the  company  now  offering 
a  full  line  of  timing  devices — both 
electronic  and  electromechanical 
— and  with  sales  offices  on  both 
coasts,  we  are  in  a  much  better 
position  to  offer  our  customers 
much  faster  service  and  closer  co¬ 
ordination  between  the  tw'o  engi¬ 
neering  groups  of  the  company.” 
A.  W.  Haydon,  president,  said. 

At  the  same  time,  he  announced 
the  appointment  of  John  Coulombe 
as  vice-president  and  general  man¬ 
ager  of  the  California  plant. 
Henry  Winchel  will  be  vice-presi¬ 
dent  and  chief  engineer,  and 
Walter  A.  Beswick  will  be  sales 
manager. 


IRE  Announces 
Fellow  Awards 

SEVENTY-SIX  leading  radio  engi¬ 
neers  and  scientists  from  the  U.  S. 
and  other  countries  were  recently 
named  Fellows  of  the  IRE  by  the 
board  of  directors.  The  grade  of 
Fellow  is  the  highest  membership 
grade  offered  by  the  Institute  and 
is  be.stowed  only  by  invitation  on 
those  who  have  made  out.standing 
contributions  to  radio  engineering 
or  allied  fields. 

Presentation  of  the  awards  will 
be  made  by  IRE  sections  all  over 
the  world  w'herever  the  recipients 
reside.  Recognition  of  the  awards 
will  be  made  by  the  president  of 
the  IRE  at  the  annual  banquet  on 
March  22,  1961  at  the  Waldorf- 
Astoria  Hotel  in  New'  York  City 
during  the  IRE  international  con¬ 
vention. 


Recipients  of  the  Fellow  award, 
which  takes  effect  Jan.  1,  1961,  are 
as  follows: 

P.  R.  Adams  of  ITT  Corp.,  New 
York,  N.  Y.;  R.  J.  Adams  of  U.  S. 
Naval  Research  Lab.,  Washington, 
D.  C. ;  Paul  Adorian  of  Associated- 
Rediffusion.  Ltd.,  London,  England; 
Pierre  Aigrain  of  the  U.  of  Paris, 
Paris,  France:  S.  S.  Attwood  of 
the  U.  of  Michigan,  Ann  Arbor, 
Mich.;  G.  S.  Axelby  of  Westing- 
house  Electric  Corp.,  Baltimore, 
Md. ;  Samuel  Bagno  of  Walter 
Kidde  &  Co.,  Clifton,  N.  J.;  Vitold 
Belevitch  of  Comite  d’Etude  et 
d’Exploitation  des  Calculateurs 
Electroniques,  Brussels,  Belgium; 
F.  B.  Berger  of  General  Precision, 
Inc.,  Pleasantville,  N.  Y.;  G.  A. 
Blake,  Maj.  Gen.,  of  Pacific  Air 
Forces;  R.  N.  Bracewell  of  Stan¬ 
ford  U.,  Stanford,  Calif.;  F.  B. 
Bramhall  of  Lenkurt  Electric  Co., 
San  Carlos,  Calif. ;  W.  B.  Bruene  of 
Collins  Radio  Co.,  Cedar  Rapids, 
Iowa;  J.  S.  Christensen  of  CBS 
Labs.,  Stamford,  Conn. ;  J.  W.  Clark 
of  Hughes  Aircraft  Co.,  Los  An¬ 
geles,  Calif.;  P.  S.  Darnell  of  Bell 
Telephone  Laboratories,  Inc.,  Whip- 
pany,  N.  J. ;  S.  H.  Dike  of  the  Dike- 
wood  Corp.,  Albuquerque,  N.  M. ; 
W.  J.  Dodds  of  Bomac  Labs.,  Bev¬ 
erly,  Mass.;  M.  L.  Doelz  of  Collins 
Radio  Co.,  Burbank,  Calif.;  W.  C. 
Dunlap,  Jr.  of  Raytheon  Co.. 
Waltham,  Mass. ;  R.  S.  Elliott  of  the 
U.  of  California.  Los  Angeles, 
Calif.;  Michael  Ference,  Jr.,  of 
Ford  Motor  Co.,  Dearborn,  Mich.; 
Richard  Filipow.sky  of  Collins  Ra¬ 
dio  Co.,  Burbank,  Calif.;  J.  F. 
Fisher  of  Philco  Corp.,  Philadel¬ 
phia,  Pa.;  H.  L.  Flowers  of  Good¬ 
year  Aircraft  Corp.,  Akron,  Ohio; 
P.  F.  Godley  of  Paul  Godley  Co., 
Upper  Montclair,  N.  J.;  W.  E.  Gor¬ 
don  of  Cornell  U.,  Ithaca,  N.  Y. ; 
A.  R.  Gray  of  The  Martin  Co.,  Or¬ 
lando.  Fla.;  E.  H.  Greibach  of  Grei- 
bach  Instruments  Corp.,  New  Ro¬ 
chelle.  N.  Y. ;  D.  D.  Grieg  of 
Electronic  Research  Associates. 
Cedar  Grove,  N.  J. ;  C,  M.  Harris  of 
Columbia  U.,  New  York,  N.  Y.; 
C.  E.  Hastings  of  Ha.stings-Ray- 
dist,  Inc.,  Hampton,  Va. ;  L.  G.  Hec¬ 
tor  of  Sonotone  Corp.,  Elmsford, 
N.  Y.;  J.  W.  Heyd  of  Monsanto 
Chemical  Co.,  Miamisburg,  Ohio; 
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ARNOLD/TOROIDAL  COIL  WINDER 

seta  up  quickly... easy  to  operate... 
takes  wide  range  of  wire  sizes 


SFfCIFICATIONSt 

•  Min.  finithad  hoi*  clz*:  .18  in. 

•  Max.  finishad  toroid  O.O.:  4.0  in. 
a  Winding  tpaad:  ISOO  tuma/min. 
a  Wire  rang*:  AWG  44  to  AWQ  26 
a  Dual,  talf-chacking  turn* 

counting  systam 
a  Loading  (wir*  langth)  countar 
a  Cor*  rang*:  >/«*  I.D.  to  4*  O.D. 
to  1  Vi 'high 


LAIORATORY  UK 
a  Chang*  wir*  and  cor*  *iz* 
in  45  sac. 


MODUCnON  UM 

a  1500  turns  par  mlnut* 
a  Insart  cor*  and  load 
In  20  sac. 


ineludt*  all  ringt,  eounter$  and  aeee$Borie$ 
immediate  delivery,  literature  on  request 

ARNOLD  MAGNETICS  CORP. 

60S0  W.  Jaffarten  Blvd.,  laa  Anoalat  U,  Calif. 

VErmaot  7-S313 
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...  A  suremoK 

COMAONENT  f O « 
Dive  K  S I F I e  D 
INDUSTRIAL 
APPLICATIONS  .  .  . 


DECOHM 

DM 

RELAY 

•  MEETS  UL  SPECS 
for  150  VAC  CIRCUITS 


'I'i- 


COIL  ■ — 

.5  to  250  VAC  or  .2  to 
130  VDC. 

CONTACTS 

1  to  3  polas,  singla  or  dou- 
bla  throw  — 5  or  10  amp. 

MOUNTING 

6-32  »tud,  6-32  tappad  hola, 
or  octal  plug. 

DIMENSIONS 

1'  wid*  X  1-9/32*  high  x 
1-13/16'  long. 


ALSO  AVAILABLE  IN  OCTAL  PLUG-IN  DUST  COVER  AND  LATCHING  DESIGNS 


SeND  APPLICATION  DETAILS 

WITH  YOUR  INQUIRY . 

230  N.  SPRING  ST. 


DAVIS 

■  LECTRIC  CO. 
CAPE  GIRARDEAU,  MO. 


lAMPiRini 

Thermostatic  DELAY  RELAYS 


M  IH 

o  niy  a  glass  seal 

offers  true  hermetic  sealing 

..assuring  maximum  stability  and  life! 


Delays:  2  to  1  80  seconds  .  .  .  Actuated  by  0  heater, 
they  operote  on  A.C.,  D.C.,  or  Pulsating  Current .  . .  Being  homietkally 
staled,  they  are  not  offected  by  oltitude,  moisture,  or  climate  changes 
. . .  SPIT  only — normally  open  or  normally  doted  . . .  Compeniated  for 
ombient  temperoture  chonges  from  — SS*  to  +80*  C.  .  .  .  Hooters 
consume  opproximotely  2  W.  and  may  be  operated  continuoutly  ...  The 
units  ore  rugged,  explosion-proof,  long-lived,  and— inexpensive! 

TYPES:  Standard  Radio  Octal,  end  9-Pin  Miniature  ...  List  Price,  $4.00. 
Also  —  Amperite  DHIerentiol  Relays:  Used  for  outomotic  overload, 
under-voltage  or  under-current  protection. 

PROBLIM?  Send  for  Bulletin  No.  TR-BI 


AMPERITE 


BALLAST  REGULATORS 


Hermetically  sealed,  they  are  not  affected  by  changes  in  ahitude, 
ambient  temperature  (—50*  to  or  humidity . . .  Rugged, 

light,  compact,  most  inexpensive . List  Price,  $3.00. 

Wrhe  for  4-page  Technical  Bulletin  No.  AB-51 


AMPERITE 

561  Broadway,  New  York  12,  N.  Y _ CAnal  6 1446 

In  Canada:  Atlas  Radio  Corp.,  Ltd.,  50  Wingold  Ave.,  Toronto  10 
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R.  W.  Hickman  of  Harvard  U., 
Cambridge,  Mass.;  C.  L.  Jeffers  of 
Southland  Industries,  Inc.,  San  An¬ 
tonio,  Texas;  A.  S.  Jensen  of  Wes- 
tinghouse  Electric  Corp.,  Baltimore, 
Md. ;  A.  C.  Keller  of  Bell  Telephone 
Laboratories,  Inc.,  New  York, 
N.  Y.;  Y.  H.  Ku  of  U.  of  Pennsyl¬ 
vania,  Philadelphia,  Pa.;  A.  H.  La- 
Grone  of  U.  of  Texas,  Austin, 
Texas;  Emory  I^akatos  of  Thomp¬ 
son  Ramo  Wooldridge,  Canoga 
Park,  Calif.;  Y.  W.  Lee  'of  MIT, 
Cambridge.  Mass.;  H.  A.  Leedy  of 
Armour  Research  Foundation,  Chi¬ 
cago,  Ill.;  Emil  Lenzner  of  U.  of 
Arizona,  Tucson,  Ariz. ;  Samuel 
Lubkin  of  Republic  Aviation  Corp., 
Mineola,  L.  L,  N.  Y. ;  D.  E.  Maxwell 
of  General  Electric  Co.,  DeWitt, 
N,  Y. ;  G.  D.  McCann  of  California 
Institute  of  Technology,  Pasadena, 
Calif.;  R.  L.  McFarlan,  consultant. 
Chestnut  Hill,  Mass.;  M.  E.  Mohr 
of  Thompson  Ramo  Wooldridge, 
Inc.,  Los  Angeles,  Calif.;  F.  H. 
Nicoll  of  RCA  Laboratories,  Prince¬ 
ton,  N.  J.;  H.  M.  O’Bryan  of  Gen¬ 
eral  Telephone  &  Electronic  Labs., 
Inc.,  New  York,  N.  Y. ;  A.  A.  Oliner 
of  Polytechnic  Institute  of  Brook¬ 
lyn,  Brooklyn,  N.  Y. ;  R.  D.  O’Neal 
of  Bendix  Aviation  Corp.,  Detroit, 
Mich.;  D.  C.  Ports  of  Jansky  & 
Bailey,  Inc.,  Washington,  D.  C. ; 
E.  A.  Post  of  Stanford  Research 
Institute,  Menlo  Park,  Calif.;  M.  B. 
Reed  of  Michigan  State  U.,  East 
Lansing,  Mich.;  Donald  Richman  of 
Hazeltine  Research  Corp.,  Little 
Neck.  N.  Y. ;  S.  D.  Robertson  of 
Goodyear  Aircraft  Corp.,  Litchfield 
Park,  Ariz.;  H.  I.  Romnes  of  West¬ 
ern  Electric  Co.,  New  York,  N.  Y. ; 
V.  L.  Ronci  of  Bell  Telephone  Labs., 
Inc.,  Allentown,  Pa.;  Paul  Rosen¬ 
berg  of  Paul  Rosenberg  Associates, 
Mount  Vernon,  N.  Y. ;  R.  C.  Sand¬ 
ers,  Jr.,  of  Sanders  Associates?,  Inc., 
Nashua,  N,  H.;  L.  S.  Schwartz  of 
New  York  University,  New  York, 
N.  Y.;  R.  W.  Sears  of  Bell  Tele¬ 
phone  Laboratories,  Inc.,  Murray 
Hill,  N.  J.;  Gu.stave  Shapiro  of  Na¬ 
tional  Bureau  of  Standards.  Wash¬ 
ington,  D.  C. ;  T.  A.  Smith  of  RCA, 
Camden,  N.  J.;  R.  M.  Somers  of 
Bendix  Aviation  Corp.,  Kansas 
City,  Mo.;  E.  K.  Stodola  of  Reeves 
Instrument  Corp.,  Garden  City, 
N.  Y. ;  M.  E.  Strieby  of  Milburn, 
N.  J.;  T.  E.  Tice  of  Ohio  State  U., 
Columbus,  Ohio;  Miyaji  Tomota  of 
Yokogawa  Electric  Works,  Ltd., 
Tokyo,  Japan;  H.  C.  A.  van  Duuren 


The  Allison  201 
Continuously 
Variable  Filter 


The  new  Allison  201  Filter  goes 
into  the  sub-audio  range,  yet  retains 
the  desirable  characteristics  of 
Allison  Filters  in  the  audio  range. 
The  low  noise,  low  distortion  and 
excellent  transient  handling  capa¬ 
bilities  of  the  201  make  it  excel¬ 
lent  for  heart  studies,  geophysical 
work,  low  frequency  vibrations, 
servo-systems  and  similar  sub¬ 
audio  frequency  spectrum  studies. 


when  an 


recording 
DC  MKROAMMHER 


ALLISON  201  SPECIFICATIONS 


•  Impedance— 600  ohms 

•  Passive  network 

•  30  db  per  octave 
attenuation  rate 

•  Independent  high  cutoff 
and  low  cutoff  sections 

•  Low  insertion  loss 

•  Smooth  pass  band 

•  Negligible  ringing 

•  Frequency  coverage  — 

1  to  256  cps 

•  Shipping  weight:  35  lbs. 

•  Price:  $695.00  FOB  Factory 


You  can  count  on  whatever  a  DC  Micro¬ 
ammeter  records  because,  first  and  fore¬ 
most,  it’s  designed  and  built  for  Relia¬ 
bility. 

In  today’s  space-age  technology,  re¬ 
liability  of  the  highest  possible  order  is 
an  absolute  necessity.  And  in  a  record¬ 
ing  instrument,  reliability  of  this  high 
order  is  achieved  only  through  simplic¬ 
ity  of  design  and  rugged  construction. 

Esterline-Angus  does  it  by  building 
its  recorders  with  a  minimum  of  com¬ 
ponents,  all  of  long-life  design  ...  by 
building  recorders  that  require  few — 
and  simple — adjustments. 

It’s  the  outcome  of  more  than  50 
years  of  development  and  testing  ...  of 
production  experience  and  conscientious 
quality  control ...  of  specializing  in  fine 
recording  instruments. 

It’s  the  reason  why  the  Esterline- 
Angus  DC  Microammeter,  like  all  E-A 
recording  instruments,  is  guaranteed  for 
two  years. 

Send  for  Catalog  Section  41 


ALUION 


Write  for  new  catalog 
of  Allison  Analyzing 
Instruments 


Proved 
dependable  in 
years  of  service 


Company 

No.  1  in  fine  Recording  Instruments 
for  more  than  50  years. 

DEPT.  E.  BOX  596.  INDIANAPOLIS  6.  INDIANA 
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of  Dr.  Neher  Labs.  P.  T.  T.,  Leid- 
schendam,  Netherlands;  G.  S.  Wick- 
izer  of  RCA  Labs.,  Riverhead, 
N.  Y. ;  C.  R.  Wischmeyer  of  Rice 
Institute,  Houston,  Texas;  A.  M. 
Zarem  of  Electro-Optical  Systems, 
Inc.,  Pasadena,  Calif.;  and  H.  K. 
Ziegler  of  U.  S.  Army  Signal  Re¬ 
search  &  Development  Lab.,  Ft. 
Monmouth,  N.  J. 


Whatever  your  immediate  or  long-range  computer  requirements,  Bryant  is 
equipped  to  provide  "right  now"  response  to  your  needs  for  prompt  deiivery 
of  custom-designed  memory  drums,  standard  storage  units,  read/record 
heads,  and  other  precision  memory  system  components. 

Remember— Bryant  Magnetic  Memory  Drums  offer  these  special  features: 

•  Time-proven  reliability  •  Dynamically  balanced  at 

operating  speed 

•  IS^Jin'^on  •  •  integral-drive 

suspension  induction  motors 

e  Dynamic  runout  less  than  .0001*  •  Exclusive  tapered  drum  design 


GENERAL  MEMORY 

Capacity — 20,000  to  2,500,000  bits  ®  130  bits  per  inch 
. . .  Tracks— 40  to  420  .  .  .  Speed— 600  to  24,000  rpm  . . . 
Size- 5*  dia.  x  2*  long  to  10*  dia.  x  19*  long . . .  Access  time 
—As  low  as  2.5  ms  (one  head  per  track). 


John  Norton  Advances 
To  Technical  Director 

JOHN  M.  NORTON  has  been  pro¬ 
moted  to  technical  director  in  the 
advanced  systems  development  di¬ 
vision  of  the  IBM  Corp.,  White 
Plains,  N.Y. 

In  his  new  position,  Norton,  who 
has  been  wiih  IBM  since  1953, 
will  direct  all  the  division’s  tech¬ 
nical  efforts  at  laboratories  in 
Westchester  and  San  Jose,  Calif. 


MASS  MEMORY 

Capacity— Up  to  6,210,5(X)  bits  on  a  single  drum  . . .  Tracks 
— Up  to  825  . .  .  Spaed— 900,  1800  or  3600  rpm  .  .  .  Size 
— 18.5'  dia.  x  up  to  34*  long  .  .  .  Access  time— As  low  as 
16.6  ms  (one  head  per  track). 


BUFFER  APPLICATIONS 

Capacity— Up  to  225,(XX)  bits  .  .  .  Tracks— Up  to  150  ..  . 
Speed-Up  to  60,(X)0  rpm  . . .  Size — 3*  to  5*  dia.  x  1*  to  8* 
long . . .  Access  time— As  low  as  0.25  ms  (4  heads  per  track 
@  60,000  rpm). 


AIRBORNE  SYSTEMS 

Capacity— 60,000  to  180,000  bits  .  .  .  Tracks— 50  to  150 
. . .  Speed-Up  to  18,(XX)  rpm  . . .  Size— As  small  as  6*  dia. 
X  6*  long . . .  Weight— As  light  as  7  lbs. . . .  Access  time— As 
low  as  3.3  ms  (one  head  per  track). 


Wilkinson  Assumes 
New  Position 

H.  MALCOLM  WILKINSON  has  been 
appointed  manager  of  the  data 
acquisition  and  logging  section 
of  Stromberg-Carlson’s  electronics 
division,  Rochester,  N.  Y. 

He  was  formerly  in  charge  of  in¬ 
strumentation  systems  at  Epsco, 
Inc.,  Cambridge,  Mass. 


SPECIAL  PURPOSE  MEMORIES 

Analog  recording  . . .  Multispeed  operation  . . .  Speed— As 
low  as  2.5  rpm  .  .  .  Aerodynamic  heads  for  high  density, 
high  frequency  recording  . . .  Flux-sensitive  heads  for  low- 
speed  playback  ...  Air  bearing  drums  .  .  .  Magnetic  Disc 
Files  for  mass  storage  up  to  150,000,000  bits. 


For  more  detailed  information,  or  if  you’d  like  to  discuss  your  particular 
storage  drum  application  problems,  contact  your  Bryant  Representative, 
or  write  direct, 

_  40-C-l 


Stanley  Molner  Joins 
Epsco /Medical 

STANLEY  MOLNER  recently  joined 
Epsco  Medical  division  of  Epsco 
Inc.,  Cambridge,  Mass.  In  his  new 
position  as  staff  engineer,  his  chief 
responsibility  will  be  the  planning 
of  new  products. 

Molner  is  experienced  in  the  ap¬ 
plication  of  electronics  to  medicine 
and  in  the  design  of  analog  and 


ER  PRODUCTS 

•  -  WAULSOLAKE.  MICmOAN 


CKCIE  135  ON  READER  SERVICE  CARD 


An  important 


NEW  GUIDE  to 
ELECTRONIC 
CHEMICALS 

of  high,  defined  purity 


digital  data  systems  for  both  in¬ 
dustrial  and  military  applications. 
Prior  to  coming  to  Cambridge,  he 
was  with  Epsco/West,  Anaheim, 
Calif. 


Granger  Associates 
Advances  Ballard 


--niay  we  send 

complimentary 
t^opy?  Mail 
coupon  below. 

More  than  40  electronic  chemicals  of 
exceptional  purity  appear  in  this  handy 
new  reference  guide.  You  will  find,  for 
example,  high  purity  ‘Baker  Analyzed’ 
Reagents  for  semi-conductors.. .vacuum 
tubes . . .  ferrites . . .  thermistors. 


THE  ADVANCEMENT  of  John  W.  Bal¬ 
lard  to  the  post  of  manager  of  ap¬ 
plications  engineering  at  Granger 
Associates,  Palo  Alto,  Calif.,  has 
been  announced. 

He  will  assume  wider  respon¬ 
sibilities  for  the  promotion  of 
company  programs  in  specialized 
electronic  equipment  and  systems 
development. 

Ballard  has  been  with  Granger 
Associates  since  last  winter  on  the 
applications  engineering  staff. 


Do  you  know  that  every  ‘Baker 
Analyzed’  Reagent  electronic  chemical 
is  labeled  with  an  Actual  Lot  Analysis 
that  defines  the  degree  of  purity  to  the 
decimal?  And  that  many  are  labeled 
with  an  Actual  Lot  Assay  as  still  a 
further  proof  of  purity?  Do  you  know 
that  in  many  of  these  chemicals  copper, 
nickel  and  other  critical  impurities  are 
defined  at  levels  of  .1  and  .2  parts  per 
million?  And  that  several  important 
solvents  are  now  controlled  to  meet 
stringent  resistivity  specifications? 


General  Microwave 
Hires  Weitman 


Because  the 
BUYERS’  GUIDE 
satisfies  the 
buying  and  specify- 
ing  needs  of  all 
four  segments  of  the 
industry !  Gives  more 
information  in  less 
■  space.  Easier  to  use. 
W  Only  the 
W  BUYERS’ GUIDE 
I  has  been  screened  for 
'  usefulness  over  a  20  year 
period . . .  comes  to  you 
compact,  complete 
and  accurate. 


IRWIN  WEITMAN,  formerly  with 
PRD  Electronics,  Inc.,  has  joined 
the  General  Microwave  Corp., 
Farmingdale,  N.  Y,,  in  the  capacity 
of  senior  engineer.  He  will  have 
responsibility  for  the  design  and 
development  of  proprietary  elec¬ 
tronic  products  as  well  as  military 
equipment  in  the  microwave-elec¬ 
tronic  fields. 


SIND  FOR  YOUR  FREE  GUIDl  TODAY. 

It  lists  J.  T.  Baker  electronic  chemicals 
controlled  to  extremely  low  limits  of  critical 
impurities,  and  includes  specification 
sheets  that  prove  the  superi¬ 
ority  of  ‘Baker  Analyzed’ 

Reagents  for  electronic  speci¬ 
fications.  Fill  in  coupon  now. 


J.T.Bakef 


BLH  Names  Donovan 
To  Important  Post 

ROBERT  M.  DONOVAN  has  been  ap¬ 
pointed  factory  manager,  electron¬ 
ics  &  instrumentation  division, 
Baldwin  -  Lima  -  Hamilton  Corp., 
Waltham,  Mass. 

The  E&I  division  manufactures 
SR-4  bonded  filament  strain  gages, 
load  cells,  pressure  cells,  torque 


J.  T.  Baker  Chemical  Co. 

Philllpcburq.  New  Jersey  Dept.  E-12 
Gentlemen:  Please  send  me  my  copy  of 
"J.  T.  Baker  Electronic  Chemicals." 


gives  more  to  all  4! 


Name. 


Company. 


Street  Address. 
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Applied  Dynamics 
Analog  Computers 


From  STANDARD 

to  ULTRA  MINIATURE 


Grayhill  Push  Button  Switches  range  »n 
from  the  conventional  to  o  spact'  savtng 
ultra-miniature  model  with  capacities  from 
1  0  amp  to  1  10  amp.  115V  AC  R**sistiv»* 


Single  or  double  pole  single  thro’ 
Silent  or  Srvop  Action 
Solderless  Terminal  Model 
Normally  open  or  Normally  dosed 


Write  for  Catalog 


Research  Scientists 

Digital  data  and  control 
system  analysis  and 
synthesis. 

Mathematicians  or  Communication  System  Analysts 

Analog  and  Digital  system  analysis.  Noise,  coding,  in¬ 
formation  theory.  Linear  and  non-linear  filter  theory. 


Antenna  Specialists 

Analysis,  design  and  evaluation 
of  giant  Antenna  Structures 
and  Servo  Systems. 


Several  openings  also  exist  for  supervisors  of  Research  and 
Advanced  Development  Projects  performed  by  industry  for  JPL. 

Send  complete  qualification  resume  now 
for  immediate  consideration 


SIMULATE 

PHYSICAL 

SYSTEMSI^^ 

IN  REAirtlME 
OR  REPETITIVELY 


dRCLE  379  ON  READER  SERVICE  CARD 


Modular  Design  For  Plug-in  Expandability 
And  Maximum  Reliability 


pnifc-cireBit  iiaie  aiftipiiert  ani  fmctiae 

resisters  aatcheri  ta  .11% 

UptitiM  eperatlen  with  eiectreeic  reset  smI 
siaeHaaeen  real-tiae  eneratiai 
Centhnaes  everbai  nawtariaf  ani  ietairai  haiaKt 
deck  systea 


Grayhill  Push  Button  Switches 


AD-1  Series  analog  computers  are  ovoiloble 
with  from  4  to  64  amplifiers  for  solution  of  vori- 
ous  types  of  linear  ond  non-linear  equations. 

The  AD-1-64PB  features  o  removoble  prepro¬ 
grammed  potchboord  with  up  to  64  stabilized 
omplifiers,  80  coefficient  potentiometers,  16  multi¬ 
pliers,  8  furtction  generators,  ond  20  diode  net¬ 
works. 

The  AO-1-32  ond  AD-1-16  feature  a  fixed 
potchboord  system  with  up  to  32  ond  16  ampli¬ 
fier  capocity  and  non-linear  equipment  for  maxi¬ 
mum  economy. 

Modular  design  permits  flexible  orrongements 
to  suit  various  operating  requirements.  ^ 

Ik  Applied  Dynamics,  Inc. 


fhenai  FLeelweed  4*1040 
523  HiN  Grove  Ave. 
LoOronge,  IlliaeU 


ANN  ARBOR,  MICHIGAN  ) 
Specialiata  in  Induatrial  and  Proceee  Inatrumontatlon  and  Controle 
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pickups,  a  complete  line  of  indica¬ 
tors,  recorders,  related  instrumen¬ 
tation  and  systems. 

Donovan  comes  to  the  E&I  divi¬ 
sion  from  the  Madsen  Works  of 
Baldwin-Lima-Hamilton,  La  Mir¬ 
ada,  Calif,,  where  he  was  factory 
manaf^er  for  the  past  five  years. 


Sanborn  Gets  Award 
For  Hiring  Handicapped 

SANBORN  CO.,  Waltham,  Mass.,  was 
honored  recently  for  its  outstanding 
record  in  employing  the  physically 
handicapped. 

The  Associated  Industries  of 
Massachusetts  Award  was  pre¬ 
sented  by  the  Massachusetts  Gover¬ 
nor’s  Commission  on  the  Employ¬ 
ment  of  the  Handicapped. 

James  L.  Jenks,  Jr.,  president  of 
Sanborn,  accepted  the  award  from 
I  Raymond  H.  Blanchard,  president 
I  of  AIM. 

I  Sanborn  has  about  1,000  employ- 
'  ees.  Fifteen  percent  are  physically 
handicapped. 


PARABAM 

DIGITAL 

CLOCKS 


The  Parabam  Digital 
Clock  provides  an  accurate 
time  base  for... 

★  DIGITAL  COUNTDOWN 
SYSTEMS 

if  PROGRAMMING 

★  PROCESS  CONTROL 
if  DATA  PROCESSING 

if  COMPUTING  SYSTEMS 
if  TEST  DATA  RECORDING 
up  to  86,400  contact 

combinations. 

•  Digital  time  readings  in  incre¬ 
ments  of  one  minute,  tenth-minute  or 
one  second. 

•  Multiple  or  single  outputs  in  deci¬ 
mal  code  and  various  codes  of  binary 
coded  decimal. 

•  Single  plane,  in-line  lamp  bank 
display.  1"  high  numerals.  (Display 
also  available  for  remote  mounting. ) 

•  24  hour  or  12  hour  AM-PM  con¬ 
figurations  or  special  elapsed  time 
models. 


Gmtiafflsn: 

Plusa  smd  me  information  about  Um  Series  4 
Biack  and  Webster  Eiectrostake  modeis  F.S.,B.S.  I 
S.M.S.  which: 


Lockheed  Electronics 
Ups  Schaeffer 

ROBERT  W.  SCHAEFFER,  who  joined 
Lockheed  Electronics  Co.,  Metu- 
chen,  N.  J.,  in  April  of  this  year, 
has  been  appointed  acting  manager 
of  the  field  evaluation  department, 
engineering  services  division.  He 
will  direct  the  activities  of  a  group 
of  technical  personnel  who  furnish 
the  military  and  industry  with  in¬ 
dependent  engineering  evaluation 
of  electronic  and  electromechanical 
systems. 

Before  assuming  his  new  duties, 
Schaeffer  served  as  a  staff  assistant 
to  R.  D.  Chandler,  Jr.,  assistant 
general  manager  of  the  engineering 
services  division. 


1.  stake  up  to  120  units  per  minute  with  con 
trolled  impact  to  3500  lbs. 

2.  are  easily  movable  from  job  to  job 

3.  never  need  air  lines 

4.  don't  require  skilled  labor 

5.  set  up  easier  and  quicker 

6.  cut  costs,  time,  labor 


WRITE  TODAY - 

for  Technical  Bulletin  .  No.  460-5 
on  the  Parabam  Digital  Clock. 


COMPANY 


I3src 

13000  YUKON  AVENUE 
HAWTHORNE  •  CALIFORNIA 


CITY 

DEPT.  E 
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Inttrm^diott 


T  ransformer 


IIm  wertdwid*  fuccan  of  Japan’* 
transistor  radio*  is  a  tribut*  to  thoir 
WgMy  atficiant  y«t  minuta  componantv 
of  which  tha  ultra*(mall  Mitsumi  FT 
foly'vari-con  is  typicoL  With  othar 
swparb  Mitsumi  ports,  it  is  baing  ax- 
tansivaly  usad  by  landing  radio  monu- 
focturar*. 


''^fiabU 


EMPLOYMENT 

OPPORTUNITIES 

{C0itUnmt4  ph  p^get  14#-l4n 


Electronics  Engineer 

It  ysa'rc  Isskint  s*  an*  ahsad.  tak*  a  ***d  task 

at  this  anataal  asaartanity  aaSsr  sanay  Tesat 
•kit*.  Eitahlithad  maaataetarar  at  csaiaicnlal 
•lactraaie  eaaiaaient  hat  a  rMl  earsar  aaaain*  i« 
dasis*  and  aatiaaari**.  Laeata  la  a  arssrasalvr 
•aiall  ally  arithia  aa  haor’s  drtva  at  tha  Fart  Warth' 
•alias  araa.  Wark  aa  aallaaally  advartlsad  arad- 
arts  far  tha  aaaiaiarelal  aviatlaa  aiarkat.  Exaallaal 
aaaartaalty  far  aiaa  latarastad  I*  aiaaataaiaat  as 
wall  as  alaetraalas.  Esaarlaaead  aaflaaar  aratarrad 
hat  arill  caasidar  aa  aatstaadlas  raaaat  sradaatr. 
Saad  raaaasa  aad  ahatasraah  aa  first  iasalry. 

MITCHELL  INDUSTRIES,  INC. 

P.  0.  Box  17,  Minoral  Wtllt,  Toxat 
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AnORBSB  BOX  BO.  KBPUBtt  TO:  Box  Bo. 
Clatrt/lril  Air.  Dir.  of  thl*  i/HhUraHon. 
Brnd  to  offirr  tt>nrr*t  i/oa. 

SEW  YOKE  30:  P.  O.  Box  It 

rilirAdO  11;  r.m  V.  BU-higan  .4ra. 
BAB  FRASCIBCO  » .•  <S  Pool  St. 


Iltifsumi  Parts 


MITSUMI  ELECTRIC  CO.,  LTD.  ^  " 

lOSd-l,  Koodochi,  Komoo-dio,  Kltatamo-gun,  Tokyo,  Japan  J|||: 

Ta.  (41«)  2619  2692  2219 
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an  If  sizi» 
pan  vis 

t'li^ruvfil  ill  Miiir  omu  plant 


•  Engrave  1-inch  nameplates  or 
6-faot  panels  by  unskilled  labor. 

•  Spindle  covers  18^'  x  6*  in 
one  set-up  —  more  than  any 
other  machine  of  its  kind. 

•  Bench  type  model  I-R  —  8685. 

Send  for  complete 
catalog  ZR-4. 
illustrating  other 


models  from  $325  up 


###»«*  hwntfs 


ENGRAVING  MACHINE  CORR 

A‘  '  •  .4’M  -OM  *  Nf  ' 

■  H  CANADA  St  linit*s  SDppI  Apst  Vonlu-il.  Q 
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...CENSUS- 
PROVEN 
OUTSTANDING 
NEW 
INDUSTRIAL 
MARKET 

Census-proven  one  of 
the  fastest  growing 
states  in  the  nation 
. . .  survey-proven  one 
of  the  outstanding 
new  industrial  mar¬ 
kets,  Colorado  offers 
new  industry  Profits 
with  Pleasant  Living. 

Discover  the  new  markets  and  opportuni¬ 
ties  awaiting  your  company  in  Colorado. 
"Site-See"  Industrial  Colorado  now. ..right 
at  your  desk. 

Send  for  Free  Executive  Portfolio 
"INDUSTRIAL  COLORADO" 

Newly  revised  9-booklet  portfolio  with 
up-to-the-minute  data  on  Colorado's 
industrial  sites,  assets,  opportunities 
and  weekend  vacation  wonderlands. 

All  inquiries  held  confidential. 

COLORADO  DEPT.  OF  DEVELOPMENT 

20  STATE  CAPITOL  •  DENVER  2,  CCHO 
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SfllfNG  OPPOKTUNITIES  WANTED 

Prentiaestt  Sale*  CaKineerlag  Agesscy.  Inter¬ 
ested  representing  Kquipment  Manufacturing 
to  their  O.E.M.  and  Airline  Customers 
throughout  Mid-west  and  Southwest.  Facili¬ 
ties  brochure  available.  RA-570.'5.  Elec¬ 
tronics. 

Agent,  with  suitable  cassnectlen*.  available 

for  sales  and  service  of  Electronic  products. 
Write  John  Biaco,  319  High  Street.  Chelten¬ 
ham.  England. 


PROFESSIONAL 


SERVICES 


EUGENE  MIHELAAANN,  E.E.,  Ph.D. 

Consulting  Enginoor,  Physicist 
ELECTRONICS  TOR  INDUSTRY 
AnolysiSy  Rosoorch  ond  Dovolopmont 
549  W«st  Woshington  Soulcvord 
Chicago  6,  Illinois 
CEntrol  6-2983 


ERCO  RADIO 
LABORATORIES,  INC. 

Radio  Communications  Equipment 

Kncfn^ftac  •  Deslro  •  DsvelopA^  •  Productton 
Our  SItb  Ysur  la  Air  to  Omuad 
('omBiiniratlofl  sad  Radio  Besroos 
Garden  City  •  Long  Island  •  New  York 


TELECHROME  MFC.  CORP. 

Electronic  Design  Specialists 

rOLOB  TELEVISION  EQUIPMENT 
rtylas  Spot  8caaD.r.,  Color  SyaUMOIaort.  Eoytri. 
Monitors,  Osellloeeopes  and  RalaUd  Apparatus 
TaleAftartiw  for  Ontdad  MIssllaa. 

J.  R.  PopUn-Clitrman.  frm.  d  INr.  a/  Rn#. 

21  Banlrk  Dr.  ABltyrllto.  L.  1..  N.  T. 
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EMPLOYMENT  OPPORTUNITIES 


Choose  Your  Pursuit  From  These 

FIVE  FACETS 

OF  PHILCO  IN  CALIFORNIA 


A  PLACE  FOR  YOU  awaits  at  rapidly  expanding  Philco  Western 
Development  Laboratories  on  the  San  Francisco  Peninsula,  where 
new  concepts  of  space  communication  offer  exceptional  opportuni¬ 
ties  to  the  exceptional  engineer  .  .  .  with  proportionate  rewards. 

Your  experience  and  your  interests  determine  your  assignment  at 
PHILCO  in  the  development  of  the  complete  system  —  from  the 
space  communication  network  of  space  vehicles  to  the  complex 
data  processing  equipment  of  the  ground  station  complex. 

For  you  . , .  the  opportunity  of  graduate  study  on  a  Tuition  Refund 
basis  at  any  of  the  excellent  surrounding  educational  institutions, 
liberal  employee  benefits,  and  the  facilities  of  Philco’s  new,  mod-  ! 
ern  R  &  D  laboratories. 

For  you  and  your  family  ...  the  perfect  climate,  whether  seasonal 
or  cultural,  in  which  to  pursue  all-year  recreational  activities,  only 
45  minutes  from  cosmopolitan,  dynamic  San  Francisco. 

Immediate  openings  now  exist  for  graduate  engineers  with  experi¬ 
ence  in  equipment  design,  systems  engineering,  analysis  and  inte¬ 
gration.  As  a  first  step  toward  expanding  your  skills  at  Philco,  send 
your  resume  in  strict  confidence  to  Mr.  W.  E.  Daly,  Engineering 
Placement. 

PHILCO  CORPORATION 
Western  Development  Laboratories 

3875  FABIAN  WAY.  DEPT.  E-12  PALO  ALTO,  CALIFORNIA 
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data  protaaaltig 

eonvartion,  analysis,  prasantation  and 
storaga  of  data  racaivad  (ram  spaca  vahiclas 


Move  Ahead 

in  Your  Career 
With 

Kollsman 

a  Growth 
Company 

Siaff,  Project 
A  Praduct 
Enfginef»rinff 
Pasitians 
Op€*n  far 

Graduates  in  EE,  ME  or  Physics 
with  experience  in  precision  elec¬ 
tromechanical  devices  and  sys¬ 
tems  in  the  followinK; 


AIR  DATA  INSTRUMENTS 
t  SYSTEMS 

CELESTIAL 

TRACKING  SYSTEMS 
INERTUL 

GUIDANCE  SYSTEMS 
GYROS 

STABLE  PUTFORMS 


Send  a  brief 

resume  to 

Mr.  John  Whitton 


Kollsman 
Instrument 
Corpo***'tl«ri 

A  subsidiary  of 

Standard  Kollsman  Industries  Inc. 

80  08  45th  Ave., 

Elmhurst  73,  Ntw  York 
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08.00*24.1 


-P  MINUS  ON 
TRAP  IN  I-O 
02.10.71.1- 


IP  Nl 
I02BAI 
I3008IBA 
IDJ — I 


Opportunities  in 
Systems  Development 


Automating  design  to 
take  out  the  drudgery 


-fN  EXEC  CNTL 
END  OP  IN  L 
02.09.43. 1- 


I  DT  I  r 

I  I  I 

IN  PI  I 

I02BAI  I 
I  301 II  BA— 

I  OH —  I  I 


•fN  HALT  CNTL 
08.00.23.1- 

•fN  PR  1 
08.00.22.1- 


This  circuit  design  was  printed  by  a  computer. 

IBM  engineers  did  the  creative  work,  specifying  the 
logic  functions  desired  and  the  circuits  that  would  do 
the  job  most  efficiently.  The  machine  then  checked  this 
design.  After  the  errors  had  been  corrected,  the  com¬ 
puter  determined  the  proper  panel  wiring,  weighing 
such  parameters  as  inductive  noise,  lengths  of  wires  in 
alternative  routes,  and  types  of  wires. 

Freeing  engineers  for  engineering 
In  addition  to  printing  out  the  circuit,  in  the  form 
shown  at  left,  the  computer  automatically  produced 
20  other  documents.  These  included  panel  wiring  data, 
wiring  bills  of  material,  systems  pages,  summary  lists, 
and  card  location  charts.  Engineers  are  spared  the 
drudgery  of  this  tedious  work;  and  documents  are 
complete  and  error-free. 

Developing  this  system  took  the  skills  and  imagination 
of  a  team  of  mathematicians  and  engineers  in  research, 
development  and  manufacturing.  It  also  required  the 
progressive  spirit  of  a  company  eager  to  maintain  its 
leadership  in  systems  design  and  development. 

Careers  in  many  areas 

You  may  be  interested  in  areas  other  than  computer 
circuitry,  such  as  the  pioneering  work  IBM  is  doing  in 
optics,  or  cryogenics,  or  microwaves,  or  human  factors 
engineering.  At  IBM  there  are  a  number  of  openings 
that  offer  worlds  of  opportunity  to  those  individuals 
who  want  to  make  important  progress  on  the  frontiers 
of  science  and  technology. 

If  you  have  a  degree  in  engineering,  mathematics,  or 
one  of  the  sciences,  plus  experience  in  your  field,  please 
write  briefly,  outlining  your  qualifications,  to: 

Manager  of  Technical  Employment 

IBM  Corporation,  Dept  554Z2 

590  Madison  Avenue  T  Kjf 

New  York  22,  N.  Y.  A  ■ 

9 

INTERNATIONAL  BUSINESS  MACHINES  CORPORATION 


I02BA 


■fP  I-*p  END  I 
CHAN  BANK  2 
60.50.01.1 


IP  PI 
I02BAI 
I3C12IBA 
I  OK— I 


I 


CIASSIFIED  S  E  A  R  C  H  L  1 

G  H  T  Section  advertising 

BUSINESS  OPPORTUNITIES 

EQUIPMENT  -  USED  or  RESALE 

♦ 

DISPLAYED  RATE 

Th«  odv«rtising  rot*  is  $24.75  p*r  inch  for  adv*rtt$ing  opp*oring 
on  othor  thon  o  controct  bosic.  Controct  rotos  quotod  on  roquost. 

AN  ADVERTISING  INCH  is  n>oosurod  7%  inch  vertically  on  one  column, 
3  columns — 30  inches — to  o  page. 

EQUIPMENT  WANTED  or  FOR  SALE  ADVERTISMENTS  occeptoble  only 
in  Displayed  Style. 


UNDISPLAYED  RATE 

$2.40  o  line,  minimum  3  lines.  To  figure  odvonce  payment  count  5 
average  words  os  a  line. 

BOX  NUMBERS  count  as  one  line  additional  in  undispkiyed  ods. 

DISCOUNT  of  10%  if  full  payment  is  mode  in  odvance  for  four  con¬ 
secutive  insertions  of  undisplayed  ads  (not  including  proposals.) 


Send  NEW  ADS  or  inquiries  to  Clauified  Adv  Oiv.  of  Eloctronics  P.  O.  Box  12,  N.  Y.  36,  N.  Y. 


T'HlnK  Hhort  kIoi  hybrid.  Pound  tnx*  breed  bend 
duel  belenred  crystel  holder.  Ix.l  wk.  Mize.  $2'  new. 


0.1%  SORENSEN  Line  Voltage  Regulator 


SSOOOS.  Brend  new  et 
low  turplue  prico!  Input 
ee-iBO  V,  i  ph.,  with 
tepo  for  SO  or  BO  cy.  Um 
for  eny  powor  up  to  SOOO 
wette.  Output  edjuotabic 
110-S20  V  and  holds  to 
tO.lBo  at  lino  froouoncy, 
or  to  tO.BSev  'f  I'no  fra- 
quancy  drifts  SBo>  Bagu- 
latas  aoainst  lino  chongas 
of  eS-(30  V  and  against 
load  changaa  from  O  to  S 


ba  movad  to  tha  point  I  i^H 

whara  you  will  use  tha 
powar,  thus  compansating 
for  lino  drop.  In  rach 

cabiiwt  a»”  h;  32"  wd.  1»"  d».  H»t  w»  l«p  lb«. 
»hp«  w«  ass  lbs  rot  Ulie*.  N.  V.  in  onjinsl  iKtOTy 
p*ck  suitabi*  for  .sport,  including  SrABS  PnSTS 

Rroup.  Sorenson  catalog  not  pries  SSS5.0O  twsQ.SO 
rss  spares.  Our  price,  WITH  SPASES  OH. 

It  is  smart  planning  to  buy  this  S  KVA  capability 
even  if  your  present  need  is  lor  lower  powor,  because: 
I,  It  works  lost  as  well  at  lower  power,  a.  Knee  is 
as  low  as  a  >  KVA  unitl  (Sorenson’s  l-SSt 

tPASES,  ar»  saaO,00  for  1  KVA,  SOSO. 00  tar  a  KVA 
ssa0,00  tar  3  KVA.  and  SSSS.OO  for  S  KVA.) 


Au  /  A  AC  A  InlrarMl  Detection  System. 
AN/ AAS-O  eorngletr.  New  ISMO. 

MIT  MODEL  9  PULSER 
1  MEGAWATT-HARD  TUBE 

OutSHt  sulse  sower  2$KV  st  40  sms.  Max  duty 
ratio:  .002.  Uses  6C2I  pulse  tube.  Pulse  duration 
.20  to  2  mIcrosec.  Input  IIS  volts  60  cwlo  AC. 
Includes  power  supply  in  separate  cabinet  and 
driver.  Fully  puaranteed  as  new  condition.  Full 
Oesc.  MIT.  Rad.  Lab.  series  “Pulse  Generators.” 
Vol.  S  pp.  152. 

MIT  MODEL  3  PULSER 

Output:  I44kw  (I2kv  at  12  amp).  Duty  ratio:  .001 
max.  Pulse  duration:  .5.  I  and  2  micro  sec.  Input: 
IISv  400  to  2000  CPS  and  24vdc.  S32S  oa.  Full  dose. 
Vol.  S  MIT  Rad  Ub.  series  pp.  140. 

AN/TPS-1D  RADAR 

500  KW.  1220-1350  MC8.  160  nautical  mile  search 
range  P.P.I.  and  A  Scopes.  MTI.  Thyratron  Mod. 
5J26  Mapnolron.  Like  new.  Complete  system  Incl. 
Spare  parts  and  pas  penorator  Seld  supply. 


RADIO  RESEARCH 
INSTRUMENT  CO. 


ANTENNA  PEDESTAL 
SCR  584-MP  61 B 

Full  azimuth  and  elevatien  sweept.  360  deprett  in 
azimuth.  210  deprees  in  elevatien.  Accurate  t*  I 
mil.  er  better  ever  system.  Cemplete  fer  full  track- 
inp  reepenee.  Anple  aecelPratien  rate:  AZ.  9  de- 
prees  per  secend  squared  EL.4  deprees  per  second 
squared.  Anple  slewinp  rate:  AZ  20  deprees  per 
sec.  EL.  10  deprees  per  sec.  Anple  trackinp  rate: 
10  deprees  per  tec.  Quantity  In  stock  for  immediate 
shipment. 

Cemplete  description  in  McGraw-Hill  Radiation 
Laboratory  Series.  Volume  I.  pape  2B4  and  pape 

209.  and  Volume  26,  pape  233. 

AUTOMATIC  TRACKING  RADAR 

SCR  5S4  Is  In  Ilk.  new  condition,  ready  to  po,  ind 
In  stack  tar  immediato  dalivory. 

Fully  Dose.  MIT  Rad.  Lab.  Scries.  Vol.  I.  pp.  207. 

210.  238.  284-286. 

TS117/AP  FREQUENCY  METER 

10  cm.  2400  to  3400  met  calibrated  Wavemeter 
with  crystal  mount  and  resonance  meter.  Mfp. 
Sperry.  New.  SI49.$0  each. 

BROAD  BAND  BAL  MIXER 


2C40  LIGHTHOUSE  CAVITY 

AN  APWIIA  tranxmltler  cavity  for  lt'40.  Com¬ 
plete  H  hand  rmerape  at  max.  power.  Temperature 
conipen><at(‘d.  New  177.. SO  ea. 


CIRCLE  461  ON  READER  SERVia  CARD 

♦♦♦♦♦♦♦Hi  ■■  H 

m  INDUSTRY  ... 

if  NAME  BRANDS  if  TOP  QUALITY  if  FULLY  GUARANTEED  % 

Thousands  of  industrial  .  .  .  special  purpase  .  .  .  transmitting  .  .  .  and  rectiving  tubes  in  4 

stock.  At  BARRY  ELECTRONICS  .  .  .  your  inquiry  is  processed  the  day  it  is  received.  Send  ^ 

us  your  request  for  quotation  .  .  .  todoyl  ♦ 

If  we  do  not  hove  your  name.  Circle  Reader  Service  Card  ^460  for  future  *GREEN-  ^ 
SHEET  Cotologs.  The  NEW  1961  Edition  .  .  .  Just  off  the  press.  ♦ 

*A  complete  cotolog  of  speciotixed  industrial  _  _ 

ELECTRONIC  TUBES  and  COMPONENTS  .  .  .  WAIktr  5-7000  1“ I  rnTnOn 
featuring  BARRY  ELECTRONICS  savings  to  in-  TWX;  NY1-3731  I  I  I  I  I  JJ  I  M  I 

"II  YEARS  OF  -^4%  ^  I  |i.UI  I  JU 

BUYERS’  CONFIDENCE"  corporation 

%♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦  S13  BROADWAY  NEW  YORK  12,  N.  Y. 

_ _ _ _ _  CIRCLE  460  ON  READER  SERVICE  CARD 

j  NEW  SILICON  750MII*  DIODES  GLASS  TUBING 

I  ocNiexL  Kuenoec  aoo  niv  at  aeo  m* 

.  spccixL  a  Foe  ei  as  roe  eio  PYREX  -  NONEX  -  URANIUM 

—  BULB  A  CYLINDERS 

WRITE  FOR  FREE  MONTHLY  LIST 

rmt/biv  rm«'p‘v  |  rm*  p*v  e  rm«/piv 

’?a?®  HOUDE  OLASS  COMPANY 

:  rm.!p.i - P  —  ' -Tsf'p.v  -  I  PHONE  COLFAX  4-4800 

aeo  «oo  I  seo  too  aao  too  ato  too  P-O.  Box  206  Keyport,  N.  J. 

!  ssc  '  TOc  si.oo  ti.ae 

.  CAPACITOB  IwnUT  DIllATe  aO».: _  p  ...  M.i  wr .  wrw  ....... 

!  TRANSISTORS  A  ACCESSORIES  CIRCLE  464  ON  READER  SERVICE  CARt 

i  -2N441  93.  2N44-4  94.30.  iN277  94.  2N'37K  99. 

I  iJVV  ,raV%?lf.."i‘,V;  Glass  Infrarsd  Light  Source  Filters 

!  2N274  91-29.  2N40M  9-90.  2N%44  91.20  ATTINTION  MANUFACTURCMIl  QUm  Infrared 

■  ROUND  OR  DIAMOND  RAtC  MICA  Mtg.  kit  each  9  30  l.igbt  Hutsree  Flltera  54*"  dla.  by  iw"  thick  with  a 

OILCO  ROWCR  HCAT  9INK  IWITN  FIN9  91-00  ruTiber  KAnket  Recent  roleane  and  moat  advaisced 

RARRCTCR  SRCRRV  r921  12S<,>  92  ea..  ID  919  ty|»e  yet  offered.  Excellent  for  InsUihte  llsht  photo- 

_  ■  1:1——  — ^  '  '  electric  applications  aisd  for  Health  lamps.  Brand 

TCRM9;  Money  Rack  Ouarantee!  orHrinal  packing.  Gov't  coat  9R-20  each. 

I  MS  It  Our  19tb  year.  92  min,  order  .>'**■  low-price  only  lOe  each  for  entire  lot  of 

■  m%m0  r.0.9.  N.V.C.  Add  ahpg  charges.  lO.tKK)  piecea. 

tii-KY  LitiRTv  ST..  N.  V.  9.  N.  v.  McNEAL  ELECTRIC  A  FOUfPMEIVT  CO. 

fiend  Sod  for  Cataloff  4736  Olive  Street  St  Louis  B.  Mo. 

— — ^  .FHOWK;  RKCTOR  ^  * 

CIRCLE  462  ON  READER  SERVICE  CARD  CIRCLE  465  ON  READER  SERVia  CARD 


NEW  SILICON  150MA*  DIODES  h\°ts 

OCNIKAL  WUffFDgC  400  blV  at  290  MA 

geeciAL  a  poh  9i  3S  row  910 

- 

rma/biv  rm«'p‘v  t  rma  piv  i  rmt/piv 

39  90  TO  100  ‘  140  200  210  300 

lec  29c  34C  43e 

rms/ptv  rm*  piv  rm»/ptv  '  rm«/piv 

290  400  1  390  900  420  900  490  700 

S9c  1  TOe  91-00  91-29 

•  CAbACITOK  INbUT  DENATC  209e: 

TKANSISTORS  t  ACCESSORIfS 

-2N441  93.  2N44-4  94.90.  iN277  94.  2N'37K  99. 

iN15.1  91-39.  2N1TU  91-90.  2M77  91.  2N17K 

91.79.  2N247  91-90.  4N2.$5  91.30.  2N270  9-99, 

2N274  91-29.  2N40M  9  90.  2N%44  91.20 

HOUND  Off  DIAMOND  OASC  MICA  Mtg.  hit  each  9  30 

OILCO  eOWIR  HCAT  9INK  WITH  FIN9  91-00 

eAKIIITCN  SeCAIIV  r921  129<..>  92  ea..  10  919 

^  TCeM9;  Money  9ach  Ouarantee! 

I  MMBm  Our  19tb  year.  92  min.  erder 

■  r.O.9.  N.V.C.  Add  fthpg  charge*. 

tll-KV  LltERTV  ST..  N.  V.  9.  N.  V. 

fiend  fSC  for  Cataloff 

CIRCLE  462  ON  READER  SERVICE  CARD 

NEW  IDEAS  WANTED 

Growint  Eleetroniet  DivUien  of  cttmblUhed  multi- 
miltien  doller  cereeratien  interested  in  new  ideei 
requirinq  develepment.  manufacture  and  salet. 
Will  handle  en  license  er  eutrifht  eurchate  basis. 
Addrees  resly  te: 

BO-.%«.3«.  Electronlce 

620  N.  Michigan  Avenue,  Chicago  11,  III. 

DIAL  TELEPHONE  $8.95! 

I  Gov't  surplus-faaory  recondi¬ 
tioned.  Standard  type  with  coil 
cord,  complete  with  wire,  fully 
^aranteed.  Add  S2.00  if  plug 
I.  write  for  list.  SbibmemU  F.O.B. 


ma ranted  Add  12.00  i? 
it  required.  Write  for  fist.  Shipments  F 

SURPLUS  SAVING  CENTER 
Waymori  Dept.  E-120  P 


Circt.  EMdar.  B.rvic*  Cure  tar  wr  nmp  It.t 
budg.t  .tr.tcb.r.  MlKtad  tar  you  frgm  .urplu. 


new  Mating  ef 


R.  E.  GOODHEART  CO. 

P.  O.  Box  1220-E  Beverly  Hills,  Calif. 

CIRCLE  467  ON  READER  SERVICE  CARD 

FOR  SALE 

2— Complete  964  MC  OE  Microwave  Terminolt 
each  with  Tran.mitter  and  Receiver  — 
Mounted  and  wired  in  66"  cobinel  —  very 
reasonably  priced. 

Oflaileit  iHlnrmalum  trrnlskerl  op  rrpur.t ;  eontaet 

J.  T.  HAYNES 
SUN  PIPE  LINE  COMPANY 

p.  o.  Box  5292  Pkoitr  rE8-66ll  Briumonl.  Texal 

CIRCLE  468  ON  READER  SERVICE  CARD 

^  ■  '  . .  w  Phone: 

CATHODE-RAY  ^  WAIktr  5-6000 


982A  ..  2.50 

913  _ 15.00 

914  _ 96.00 

tCPI  .14.50 
2API  ..  1.75 
2BPI  ..14.50 
2BPII  .15.75 
3API  ..  2.25 
3BPI  .  .  2.95 
3BPIA  .  3.95 
3DPI  .  .  2.00 
3DPIA  6.00 
30P7  1.25 

3FP7  1.75 
36PI  ..  2.50 
3RPI  12.00 
3RPIA  .  19.00 


CATHODE-RAY 
TUBE  SPECIAL 
..  2.50  I  SAP4 


15.00  5BPI  ..  5.00 

96.00  SBP4  .  5.00 

14.50  5CPI  .  2.50 

1.75  5CPIA  .12.50 

14.50  5FP7  ..  1.00 

15.75  5FPI4  .15.00 

2.25  5HPI  ..  5.50 

2.95  5JPI  ..  3.00 

3.95  5LPI  7.50 

2.00  5LPII  t5.00 

6.00  5RPIA  50.00 

1.25  5RPIIA70.00 

1.75  58P7A  .35.00 

2.50  5UPI  14.00 

12.00  5ZPI6  60.00 

19.00  I0KP7  .19.75 


Cables: 

TELSERSUP 


>1  12.00  I  5ZPI6  60.00  IIBEBTY 

PI  A.  19.00  I  I0KP7  .19.75 
3P7  .l5.00l  I2DP7A  40.00  ^W  ELECTRONICS 
PI  4.50  I  I5GP22. 85.00  1X1, 

•  Many  Other  Types  •  W 
Minimum  Ordw-525.00  W  582  BROADWAY 
— New  York  12,  N.  Y. 

CIRCLE  469  ON  READER  SERVICE  CARD 


If  thuru  it  anything  you  want 
Hurt  eNwr  readers  cea  seRpiT 
OR  .  .  .  somathing  you  don't  want — 

that  ether  rseders  cea  ete— 

Adymrthn  It  in  tha 

SEARCHLIGHT  SECTION 


CIRCLE  463  ON  READER  SERVICE  CARD  CIRCLE  466  ON  READER  SERVICE  CARD 
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electronics 


SEARCHLIGHT  SECTION 


SAVE  TIME  &  EXPENSE 

ON  PURCHASING 


M96 .  1.50 

SOMA  .  2.50 

5902  .  2.35 

5903  .  4.00 

S932/616WCA  2.50 

5940  1754  1  50.00 

5963  . 05 

5964  . 75 

5965  1.00 

5975  .  2  00 

S977/6K4A  1.25 

5901/5650  25  00 

5992  200 

5993  4.00 

6005  6A05W  1.25 

6012  3.75 

6021  2  00 

6032  2500 

6037/QK-243  25.00 
6045  1.25 

6072  1.75 

6073  . 00 

6000  3.00 

6000WA .  4.00 

6000WO  10.00 

6002  3.50 

6007  '5Y3WOT0  3.00 

6099 . 75 

6100/6C4WA  1.25 

6101/6J6WA...  1.00 

6111A  .  2.00 

6112  2.50 

61 15/QK-351.  40.00 
6130 '3C45  0.50 

6136'6AU6WA  1.25 

6137  6SK7WA  1.50 
6146  3.50 

6152  ..  4.50 

I  6106  6A6SWA  1.50 
61S9'12AU7WA  1.50 
6197  1.75 

6190  .  05.00 

6199  35.00 

6201  12AT7WA  1.75 
6202/6X4WA  1.50 

6211 . 65 

6216 .  2.50 

6236 . 150.00 

;  6263  9.00 

I  6264  .  9.00 

6265 .  2.25 

6293 .  4.50 

6299  .  37.50 

6336  .  9.50 

6352 .  0.50 

6364 . 150.00 

6390  . 150.00 

6430..  4.00 

6463 .  1.25 

6S17/QK35S  500.00 

6533 .  6.50 

6544 . 250.00 

6550  4.25 

6626  OA2WA  2.00 
6627/O02WA  2.00 

6655 .  40.00 

6754 . 10.00 

6097 . 10.75 

6901  . . 10.00 

0005  ..  5.00 

001 3A . 3.00 

0020  .  1.50 

0025 .  ^00 

9002 . 30 

I  9005  .  3.00 


.  .00  4X2500 

.05  SOFIA 
.50  SC22 
.70  5CF1A 
.50  51P1A 
.30  504OY 

10.00  S04WG0 
3.00  S04WGY 
35.00  SOFIA, 
9.00  5Y3WGT 
12.50  6AC7W 

7.50  6AG7Y 
25.00  6AKSW 
10.00  6ANSWA 
12.50  6AS7G 

2.50  604G 
.  6.00  6U6 

2.50  60M6 . 

7.50  60M6A 

.  6.50  6C21  . 

.  6.50  C6J 
.  4.00  6J4WA. . 

.  1.50  6J6W 
.  1.50  616GAY.. 

.  .50  6UWG0.. 

.  1.00  60SG 
.  2.50  6SJ7WGT. 

.  2.50  6S17WGT. 

1.05  6SN7WGT 
35.00  6V6GTY.. 
75.00  6X4W  ... 

■  SO  6X5WGT. 
25.00  7IAF7.... 

25.00  10KF7  .  . 

75.00  12AT7WA 
75.00  12AY7 

250.00  HK.24 

25.00  25T . 

125.00  26ZSW... 

125.00  35T . 

125.00  35TG 
125.00  FG-IOS 
65.00  FG-172 

1.00  212E 

7.50  244A 

.35  345A 

3.50  249B 
3.00  349C 
3.50  2S0R 

.  7.50  352A 

25.00  254A 

5.00  2S7A 
1.75  259A  .  . 

3.00  262B _ 

(.00  267B _ 

3.50  371A _ 

35.00  272A 

50.00  274A 

125.00  27SA 
125.00  2I3A 
250.00  2(7A 
150.00  793A 

50.00  300* 

t.iS  304TH 
14a.00  30471... 

9.50  310A  .  .  . 

20  00  311A  ... 

30  0  3  313C 

32  5  1  323A 

90.01  32tA  . 
10.00  329A _ 

7.50  336A  . 

.15.00  337A _ 

..  7.50  139A _ 

.25.00  347A _ 


30.00  34«A 

9.50  349A . 

15.00  3S0A 

9.50  350B 

17.50  3S2A 
.60  ’  354A 

5.00  3S5A 

2.50  393A 

9.50  394A 

1.15  396A  2CS1 

.35  39«A'S603 

.75  401A  5590 

1.00  403A  OAKS 

3.00  403B  5591 
2.35  404A'Sa47 

2.50  40BA  602t 

30.00  409A  6A$6 

30.00  412A 

37.50  415A 
10.00  416B  67(0. 

12.50  417A'SB42 
1.00  41BA 

.60  420A  '5755 

.75  421A  599B 
1.75  422A 

2.50  423A  6140 

1.00  429A 

.75  4S0TH 
.  .50  4S0U 

.75  575A 

.75  631-Fl . 

1.00  673 . 

17.50  676 . 

15.00  677  . 

1.40  714AY 
1.00  715C 
1.00  719A 

7.50  721B 
1.25  723A'B 

7.50  725A 

2.50  726B 

17.50  750U 
17.50  Bl-IOOA 
25.00  102 

2.50  (04 

3.50  tOS 

10.00  *07 

5.00  (10 

7.50  (II 

6.00  (13 

2.00  (14 . 

3.50  (15 

3.50  (16 . 

3.50  ((S . 

7.50  (29B  . 

10.00  (33A 

4.00  (  36 . 

2  50  (37 . 

4.00  (45 . 

3.50  (666  . 

2.50  (726 

4.50  ((4 . 

5.00  913 

30  00  927  .. 

30.00  931 A 

3.50  959 

2.50  1000T 
1.00  HY-1269 

6.50  1S00T 

2.50  1614 

3.50  1619 

2.50  1620 

3.50  1624 

.  4.00  2050 

.  1.50  2051 


OA2 . 

OA3 . 

OB2 . 

OB3.. 

OC3 . 

003 . 

1B34A 
1B3SA 

IB5( 

IB59  lt1130B 
1B63A 
CIA 
1F21 
1F25 

2-OlC . 

2AF1 . 

2BF1 . 

2C39 . 

2C39A . 

2C40 . 

2C43 . 

2C50 . 

2C51 . 

2C52 . 

2021 . 

2021W . 

2124 . 

2E26 . 

2E30 . 

2J42 . 

2J51 . 

2K2S . 

2K26 

2K29 . 

2K30 
2K34 
2K35 
2X41 
2X42 
2X43 
2X44 
2X47 
2X50 
2X2A 

3AF1A . 

3B24 
3B24W 
3B2S 

3029 

3BF1A  . 

3C22 
3C23 
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3X21 
3X22 
3X23 
3X27 
3XM 
3XF1 

3X2S00A3 
4-6SA 
4-125A 
4.2S0A 
4.400A 
4.1000A 
4AF10 

4B32 . 

4C35 . 

4E27 . 

4J52 . 


RELAYS 


•  PRODUCTION  QUANTITIES  IN  STOCK 

•  DELIVERY  ON  OFF.THE-SHELF  ITEMS 
WITHIN  4S  HOURS.  DELIVERY  WITHIN 
ONE  WEEK  ON  RELAYS  REQUIRING 
ASSEMBLY  ANO'OR  ADJUSTMENT. 


WE  DELIVER  RELAYS 
NOT  PROMISES 


SEND  FOR  CATALOG  £ 


can  deliver 


ALl  TUBBS  ARB  NBW,  INDIVIDUALLY  CARTONBD.  FULLY  GUARANTBBD 

wesfera  enfhetfs 

ELK  GROVE,  CALIFORNIA 

SUFPtlERS  OF  ELECTRON  TUBBS  SINCE  1932 


Ordem  fer  then 
$iO  fennot  be 
proceeteH 


Prirei  ere  Pt»B 
tkippino  peint 


^Mruwn 
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NIW  CQUIPNICNTM^ 

•  1,500  BOOINE  MOTORS  • 

KCI-43  ll5V-l-aO 

1/40  HP  1300/1600  RPM 

58.00  Mck-FOB-NYC 

•  SO  MARATHON  BAIL  BEARING  MOTORS  • 

WQJI55M(SW  ll5V,|-60 

•/,  HP  3450  RPM 

$15.00  eaeli-FOB-NYC 

•  200  O.  E.  STEFDOWN  TRANSFORMERS  • 

CONSTANT  VOLTAGE  Ty»* 

MsOM  N*.  OT  9IYI033G2 

KVA.  1.30  EPS  CV-60  Pk.  I 
HV.  115.  208.  236  V  Inout 
LV.  47.5.  a.  56  V— 2SA. 
lU^wmant  faiMfitor  tH*riii»n>'nt ly  ■itarlu'«l  to  roll 
ami  rura.  Tran-f.  I#a<la  ronnfoiatl  to  lerro'l  board. 
Sh.  Wl  IMI  ll»*.  dim.  10xS\8:MT<i  Htdi»» 

llraiid  now^2tto  atallahir  Rlnale  unita  t'lT*  <N) 
F'ttii  .\vr 

WE  BUY  4  SELL  SURPLUS  INVENTORIES 
MANUEL  KLEIN  INOUSTMJES.  INC. 
56  Warran  Si.  COrtlamd  7-2420  N.  Y.  7,  N.  Y. 


CONNECTORS 
FITTINGS  &  CLAMPS 

Wa  ttotk  mera  than  5.000.000  MS/AN  CON¬ 
NECTORS  ...  of  50,000  rariafioHt! 

These  Include  .  .  . 

“MS”  (AN)  SB  MRE 

“MS” — E  DPO  TKF 

W  U-7B-U  N-RN 

R - FW  12B  OS 

In  PRODUCTION  QUANTITIES  ...  we  aell 
BELOW  "OEM."  PRICE  ...  and  offer 
IMMEDIATE  "OFF-THE-SHELF  DEIIVERYI 

cope  Send  for  latest  brochure 

t  t\  k  L  •  •  •  and  list  price  chart 

WIIGREEN  INDUSTRIES,  Inc. 

100  Warren  Street,  New  Yerli  7,  N.  Y. 
worth  4-2490-1-2  Wire:  FXX 


standard  brands— military  surplus 
(new  or  professionally  reconditioned) 
eaperienced  problem  solvers  and  budget- 
cutters 

ENGINEERING  ASSOCIATES 
134  Fottersen  Rood  Day  ten  19,  Ohie 

CIRCLE  473  ON  READER  SERVICE  CARD 


Lar(e  stack  ef  400  cycle  (cneraters,  variable 
fretiaeacy,  variable  veltafe  and  control  (onels. 
Dent.  A.-^eildcrs  of  special  testing  eeoipment. 
All  types  of  instruments  and  meters  repaired. 

Write  fer  cotefoBS. 

Rolioblt  Eloctric  Motor  Repair  Co.,  Irc- 
19-11  CotiforsiG  Av*.  Paiprton,  N.  J. 
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(  IN  LESS  THAN  ' 

4  SECOHDS 


WITH  THE  REVOLUTIONARY 
PRODUCTION  AID  TOOL! 


feet  eperetetf 
Ne  eccetteriei 
3  mlnete  set  up 


$125.00 


“PIG-TAILORING” 

o  rtvolufloiiory  ntw  mtcliaiilcol  promt  for 
blplior  protfuctton  ot  lowor  cotH.  Fostoft 
rtEPAKATION  and  ASSEMILY  of  Rotltfort, 
Copocltors,  Dtodof  ond  oil  otiior  oxlol  lood 
compononH  for  TEtMINAL  tOAtDS,  PtINTED 
CItCUITS  ond  MINIATUIIZED  ASSEMtllES. 

PIG-TAIIORING  •  Diogonol  cutton 

•  long  noto  pllort  •  Oporofor  jodgmont  •  40% 
oporotof  training  timo  •  irokon  componontt  • 
ftrokon  Itodt  •  Short  clrcoltt  from  clippingt  • 
45%  cHottU  hondling  •  EmcomIvo  lood  fovtnott 

•  Hophoiord  ottombly  mofhodt. 

PfG-MIlORfNG  pravtdos;  •  Uniform  cempononf 
potllion  •  Uniform  morfcing  oxposwro  •  Minio- 
twrliotion  tpocing  control  •  **S**  loodt  for  tormi* 
noU  •  **U"  loodt  for  printod  clrcwitt  •  Individwot 
cut  ond  bond  longtht  •  Eottor  timo/roto  onolyili 

•  Clotor  cost  control  •  Involvoblo  lobor  tovlng 

•  Immodioto  cost  rocovory. 

Pays  for  itself  in  2  weeks 


"SPIN-PIN”® 

Clci«-»f  *i««s  el 
"SPIN-PIN"  ilintreu 
fill  •stemklir  •! 
tiiloftd-lMd  win  le 
Ittmieel. 

•  Ne  Training 

•  No  Plierf 

•  No  Clippings 

•  Uniform  Crimps 

•  22  Sizes 
PAYS  FOt  ITSELF 
THE  FIRST  DAYI 


«5«>. 


Write  for  illustrotud  book  to  Oepf.  E*I2 


.-“•"A'v 

BRUNO-NEW  YORK  INOOSTRIES  CORP. 

DESIGNERS  &  M&NUFtCTURERS  OF  UECIRONIC  EQUIPMENT 
460  WEST  34th  STREET  •  NEVt  YORK  I,  N*  Y. 


INDEX  TO  ADVERTISERS 
^  dD 


Audited  Paid 


*AC  Electronics  Div.  Inc .  63 

*  Acton  Laboratories.  Inc .  127 

Aerospace  Corp .  109 

*Airpax  Electronics,  Inc .  112 

Allen  Brandley  Co .  36 

.Allied  Chemical  Corp.,  Baker  &  Adam¬ 
son  Products.  General  Chemical .... 

Div .  4 .6 

Allison  Laboratories,  Inc .  134 

•Alpha  Wire  Corp .  131 

•American  Machine  &  Foundry  Co. 

Potter  &  Brumfield  Div .  3 

American  Marietta  Co .  103 

•American  Super-Temperature  Wires. 

Inc .  121 

Amperite  Co..  Inc .  133 

•Applied  Dynamics  Inc .  137 

Armour  Research  Foundation ....  58,  69 

•Arnold  Magnetics  Corp .  133 

Autonetics,  Division  of  North  Ameri¬ 
can  Aviation.  Inc .  42 

•Baker  Chemical  Co.,  J.  T .  136 

•Ballantine  Laboratories,  Inc .  106 

•Barnstead  Still  A  Sterilizer  Co .  14 

•Beiden  Manufacturing  Co .  13 

•Birtcher  Corporation  .  126 

Black  A  Webster,  Inc .  138 

Bourns  Laboratories.  Inc. 

Trimpot  Div .  91 

Bruno-New  York  Industries  Corp...  144 

•Bryant  Computer  Products  Division 

of  Ex-Cello  Corp .  136 

•CBS  Electronics  .  69 

Calibration  Standards  Corp .  63 

Cannon  Eiectric  Co .  67 

Clare  Transistor  Corp..  C.  P .  27 

Colorado  Dept,  of  Development .  139 

Consolidated  Electrodynamics 

Corp . . 100.  101 

•Cosmic  Condenser  Co .  126 

•Curtiss  Wright  Corp .  104 

Davis  Electric  Co .  133 

Delco  Radio  .  99 

Detroit  Edison  Co .  93 

•Digital  Equipment  Corp .  117 

Digitronics  Corp .  31 

Dow  Chemical  Co .  64 

duPont  deNemours  A  Co.,  Inc.,  E.  I. 

Explosives  Dept .  16 

Durant  Manufacturing  Co .  121 

Edo  Corporation .  127 

•Electro  Motive  Mfg.  Co..  Inc .  6.6 

•Electro-Tec  Corp .  116 

Electronic  Eng.  Co.  of  Calif .  94 

Electronics . 68.  69 

Esterline- Angus  Company,  Inc .  134 

•FXR  Inc .  6 

Film  Resistors,  Inc .  121 

*Gamewell  Co .  146 

Garrett  Corporation,  The,  Air 

Research  Mfg.  Div .  30 

General  Electrodynamics  Corp .  7 

•General  Magnetics,  Inc . 17,  18 

•Grayhill.  Inc .  137 


Circulation 


Hamlin,  Inc .  66 

Hansen  Mfg.  Co.,  Inc .  118 

•Hewlett-Packard  Co.  ..Second  Cover,  8.  9 

•Hill  Electronics  .  126 

Hitachi.  Ltd .  52 

•Hitemp  Wires.  Inc .  66 

Houston  Fearless  Corp .  32 

•Illinois  Condenser  Co .  127, 

Industrial  Development  Laboratories, 

Inc .  128 

•International  Electric  Corp .  95 

•International  Telephone  and  Tele¬ 
graph  Corp.,  Components  Div .  28 

Jet  Propulsion  Laboratory .  137 

Johnson  Company,  E.  F .  66 

Jones,  Howard  B..  Division  of  Cinch 

Mfg.  Co .  127 

•Jones  Electronics  Co.,  Inc.,  M.  C...  96 

Jones  A  Lamson  Machine  Co .  19 

Kintel,  A  Division  of  Cohu  Electronics 

Inc . 3rd  Cove 

Kyoritsu  Electrical  Instruments 

Works  Ltd .  66 

•Lepel  High  Frequency  Laboratories, 

Inc .  122 

Ling-Temco  Electronics  Co., 

Micromodular  Components  Div...  37 

Lockheed  Electronics  Co., 


Avionics  A  Industrial  Products, 

Div . 110,  111 

Magnetic  Metals  .  29 

Martin  Co . 60,  51 

•Massa,  A  Division  of  Cohu  Elec¬ 
tronics  Inc .  114 

•Minneapolis-Honeywell  Reg.  Co.. 

Heiland  Div.,  Industrial  Products 

Group .  26 

Mitsumi  Electric  Co.,  Ltd .  139 

•Moseley  Co..  F.  L .  2 

•New  Hermes  Engraving  Machine  Corp.  139 

North  American  Aviation.  Inc .  42 

•North  Atlantic  Industries,  Inc .  113 

North  Electric  Co .  36 

Northrop  Corp .  68 

Ohmite  Mfg.  Co . 20.  21 

Parabam  Inc .  138 

•Philbrick  Researches.  Inc.,  George  A.  125 
•Potter  A  Brumfield,  Div.  American 

Machine  A  Foundry  Co .  3 

Power  Sources,  Inc .  70 

•Price  Electric  .  120 

•Radio  Corporation  of  America,  .4th  Cover 

Rantec  Corp .  41 

•Raytheon  Company...  6.  34.  48,  49,  89 

Reed  Roller  Bit,  Cleco  Div .  107 

Remington  Rand  Univac,  Div.  of 

Sperry  Rand  Corp .  122 

Rotron  Manufacturing  Co.,  Inc .  115 


*  Sea  Advertisement  in  the  July  20,  1960  issue 
of  Electronics  Buyers'  Guide  for  complete  lirte  or 
products  or  services. 
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electronics 


UNIVERSAL 

CHASSIS 


Take  a  close  look 
at  today's  fj^ljfroof 
termination  method 


*Sierr>  Electronics  Corp . 

Space  Technology  Laboratories,  Inc . 
•Sperry  Microwave  Electronics,  Div.  of 

Sperry  Rand  Corp . 54, 

Sperry  Electronic  Tube,  Div.  of 

Sperry  Rand  Corp .  . 

Sprague  Electric  Co . 24,  >6, 

•Sylvania  Electric  Products,  Inc. 

Microwave  Device  Operations.  .  .  . 


Telemetries,  Inc .  97 

Tensor  Electric  Development  Co,,  Inc,  124 
'Trio  Laboratories,  Inc .  2.5 


Available  in  two  types;  full  chassis 
plate  or  modular  sub  chassis. 


United  Shoe  Machinery  Corp 


Vitramon,  Inc.  . 
Vitro  Electronics 


Then  put  it  to  the  test! 


Waltham  Precision  Instrument  Co 

Western  Devices,  Inc . 

*  Westinghouse  Electric  Corp. 

Semiconductor  Dept . 

White.  S.  S . 


This  blow-up  of  the  unique  Game- 
well  High  Pressure  Spring  Contact 
Potentiometer  Design  tells  the  story. 
It’s  shockproof,  shake-proof,  foolproof! 

Precious  metal  spring  contacts  with 
unit  pressure  in  excess  of  10,000  pounds 
per  square  inch  assure  positive,  trouble- 
free  contact  at  both  tap  and  terminal. 
This  advanced  High  Pressure  Spring 
Contact  Design  provides  extremely  low 
end  resistance  .  .  .  without  excessive  lin¬ 
earity  distortion  at  taps.  In  addition, 
pressure  is  well  within  the  spring’s  elas¬ 
tic  limit  .  .  .  and  there  are  none  of  the 
fatigue  factors  inherent  in  welded  joint 
construction.  It’s  truly  a  long-life  design 
.  .  .  and  meets  MIL  specifications. 

Thousands  of  Gamewell  Pots  incor¬ 
porating  this  High  Pressure  Spring  Con¬ 
tact  Design  are  operating  in  all  kinds  of 
service.  Exhaustive  Gamewell  and 
user  tests  have  confirmed  the  superi¬ 
ority  of  this  design  under  severe 
environmental  conditions  of  shock  and 
vibration  .  .  .  over  temperature  ranges 
from  —  65*C  to  -f200*C.  Put  this  meth¬ 
od  to  the  test  in  your  lab. 

For  applications  requiring  utmost 
dependability,  specify  Gamewell  High 
Pressure  Spring  Contact  Design.  W  rite 
for  additional  information  and  send  spe¬ 
cification  requirements  to  The  Game- 
well  Company,  1383  Chestnut  St., 
Newton  Upper  Falls  64,  Massachusetts. 
A  Subsidiary  of  E.  W.  Bliss  Co. 


Tys*  ucx 

SINGLE  PANEL  ... 

CHASSIS  PLATE  MODEL-with  puth-button  panel 
lock,  trigger  'Detent'  tilt  control  and 
’Cha$$is-Trak'  tilt-lock  section. 

Flat  chassis  plate  is  readily  punched  or 
drilled,  permits  fore-and-aft  or  cross¬ 
mounting  of  assemblies,  provides  unre¬ 
stricted  front  panel  mounting  area. 


Proletsional  Services 


*  See  Advertisement  in  the  July  20,  I960  issue 
of  Electronics  Buyers'  Guide  for  complete  line  of 
products  or  services. 


CLASSIFIED  ADVERTISING 


F.  J.  Ebcrle.  Business  Mgr. 


EMPLOYMENT  OPPORTUNITIES.  139-141 


equipment 

(Used  or  Surplus  New) 
For  Sale  . 


TypeUC 

MOOULAX  MODEL 
(2-unit  tub  chettis) 

This  series  permits  fore-and-oft  mount¬ 
ing,  superior  cooling  of  assemblies. 

•  Maximum-height  side  frames  give 
rigid  equipment-protection  in  any  posi¬ 
tion  •  Steel  or  aluminum— VJ"  or  Jfs" 
front  panels,  .002"  side  frames  e  All 
parts  drilled  for  assembly  •  Panel 
drilled  for  handles  and  chassis  drilled 
for  slide  mounting  ('Chassis-Trak')  if 
desired  *  Customer  may  specify  all  di¬ 
mensions  and  materials  •  Fast  delivery 
HANDLESt 

These  features  are  offered  individually 
or  in  combination:  blank  handles,  push¬ 
button  panel  locks,  trigger  for  tilt  lock, 
positive  screw-down  clomp  type  for 
extreme  shock  or  vibration. 


ADVERTISERS  INDEX 


Barry  Elactronics  Corp . 

Engineering  Associates  . 

Goodheart  Co..  R.  E . 

Houde  Glass  Co . 

International  Business  Machines  Corp 

Klein  Industries  Inc.,  Manuel . 

Kollsman  Instrument  Corp.,  Sub.  of 
Standard  Kollsman  Industries  Inc.. 

Liberty  Electronics  Inc . 

McNeal  Electric  A  Equipment  Co.... 

Mitchell  Industries  Inc . 

Philco  Western  Development 

Laboratories  . 

Radio  Research  Instrument  Co . 

Reliable  Electric  Motor  Repair  Co... 

Sun  Pipe  Line  Company . 

Surplus  Saving  Center . 

TAB  . 

Universal  Relay  Corp . 

Western  Engineers  . 

Wilgreen  Industries  Inc . 


GAMEWELL  Surm  RL- 
270A  Potentiometers  ore 
available  with  High  Pres¬ 
sure  Spring  Contacts. 
They  also  feature  dimen¬ 
sionally  stable  housings, 
closer  tap  spacing,  ad¬ 
vanced  design  shaft- 
and-slip  ring  for  low 
noise  and  minimum  wear. 


for  VENTILATED  RELAY  RACK 
CABINETS,  CONTROL  CONSOLES, 
BLOWERS,  CHASSIS,  'CHASSIS- 
TRAK'*,  RELATED  COMPONENTS 


ORegon  8-7827 

Western  Devices,  Inc 

600  W.  FLORENCE  AVE.,  INGLEWOOD,  CAL 
•For  Inquiries  on  'Chassis-Troll'  East  of  Rockies: 
Chassis-Trak  Inc.,  S2S  S.  Webster  Ava. 


This  i*eei  and  ear  IlMder  Service  Numhers  are  eeh. 
lished  as  a  service.  Every  erecautlen  is  take*  te  make 
them  aeearate,  hut  ELECTRONICS  assumes  ne  re- 
seensiblllties  ter  errars  er  amissians. 


Prodslon  Potairtlomatars 

■/n#egro/s  of  High  PerForMance” 


Indianapelis' 
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ADVERTISING  REPRESENTATIVES:  NEW  YORK 
Donald  H.  MilUr,  Honry  M.  Shaw,  Goorg*  F. 
Werndf;  BOSTON  William  S.  Hodgkinson, 
Donald  R.  Furth;  PITTSBURGH  David  M. 
Watson;  PHILADELPHIA  Worron  H.  Gardner, 
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Wernecke,  Martin  J.  Galloy;  CLEVELAND 
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52,  Not  53 


BRUCE  A.  WINNER. 
Advertising  Soles  Monoger 


R.  S.  QUINT,  Assistant  Advertising  Soles  Man* 
oger  and  Buyers'  Guide  AAonoger;  FRED 
STEWART,  Promotion  Manager;  RICHARD  J. 
TOMLINSON,  Production  Manager;  GEORGE 
E.  POMEROY,  Classified  Manager;  HUGH  I. 
QUINN,  Circulation  Manager. 


Elec  tronics  magazine  is  dated  Friday  each  week.  1960 
contains  53  Fridays,  a  situation  which  occurs  every  few 
years.  To  those  among  us  used  to  a  52-week  year,  this 
•53rd  Friday  is  mechanically  awkward. 


Hence  the  decision  to  publish  only  52  regular  weekly 
issues  of  Elec  TRONics  this  year  regardless  of  the  num¬ 
ber  of  Fridays.  There  will  be  no  issue  of  December  30, 

1960.  Subscribers  will  receive  the  issue  of  December 
23,  1960,  and  their  next  copy  will  be  that  of  January  6, 

1961.  And,  since  our  statistics  indicate  an  average 
reading  time  of  one  hour  and  22  minutes  per  issue,  may 
we  suggest  that  you  use  this  “break”  to  re-read  one  or 
more  of  our  special  editorial  reports : 


or  that  you  study  again  our  1960  Buyers’  Guide  and 
Reference  Issue.  Glance  through  the  pink  pages  in 
particular.  We  believe  you  will  convince  yourself  that 
the  new  EBG  is  greatly  enhanced  in  value  and  more 
than  ever  before  the  indispensable  catalog-directory 
and  reference  source  it  has  been  for  twenty  years. 


The  Electronics  Market — January  1, 1960 
Electronics  Research  &  Development  Around  the 
World — February  12,  1960 
What’s  New  in  Electron  Tubes — April  29,  1960 
Electronics  In  Japan — May  27,  1960 
Modern  Microwaves — June  24,  1960 
Electronics  Probes  Nature — July  29,  1960 
Electromechanical  Devices  and  Systems — September 
30,  1960 

Microminiaturization — November  25,  1960 
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...OVER 
400  HOURS 
OF 

AMPLIFICATION! 


Less  than  2/iV  of  drift  for  over  400  hours  of  contin¬ 
uous  operation !  That’s  just  one  of  the  many  outstand¬ 
ing  features  of  Kin 'Tel's  new  112A  wideband  DC 
amplifier— the  unit  that  is  the  successor  to  Kin  Tel’s 
111  series  DC  amplifiers.  Frequency  response  is  from 
DC  to  beyond  40  kc,  output  capability  up  to  45 
volts.  It  has  an  integral  power  supply,  fits  the  same 
cabinets  and  modules,  and  can  be  used  to  replace  any 
Kin  Tel  Model  111  amplifier. 

HIGH  ACCURACY.  The  112 A  amplifies  microvolt-level 
signals  from  DC  to  2  kc  with  a  gain  accuracy  of 
±0.5%  on  any  gain  setting,  better  than  ±0.01%  accu¬ 
racy  on  individual  gain  settings  by  means  of  the 
Micro-Gain  adjustment. 

RELIABILITY.  Overall  dissipation  has  been  reduced  and 
reliability  enhanced  by  replacing  the  tubes  used  in 
the  111  amplifier  power  supply  with  silicon  rectifiers 
in  the  112A.  Special  heat-conducting  shields,  heat 
sinks,  and  an  improved  mechanical  layout  further 


improve  cooling  efficiency.  Polystyrene  capacitors 
are  used  in  all  critical  areas.  Rugged,  militarized 
components  are  used  wherever  compatible  with 
required  performance  characteristics.  Write 
today  for  technical  information  or  demonstration. 


PRICES: 

1 12A  Amplifier  with  a  1 12A  A  plug-in  unit  that 
permits  10  gain  steps  from  20  to  1000  with  1 
to  2  times  verniei  ^  Jjustment  at  each  step. . .  $625 

1 12A  Amplifier  with  a  1 12A  B  plug  in  unit  that 
converts  the  amplifier  to  a  +  1  unit  having 
an  input  impedance  over  10,000  megohms,  a  gain 
accuracy  within  -0.001%... $61 5 

195  Single  amplifier  cabinet . . .  $125 

191A  Single  amplifer  19"  rack  module. . .  $150 

190  Six  amplifier  19"  rack  module . . .  $295 

Immediate  delivery  from  stock  in  reasonable  quantities. 
Representatives  in  all  major  cities. 


KIN  TEI. 


5725  Keamy  Villa  Road,  San  Diego  11,  California,  Phone :  BRowning  7-6700 
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NEW 

DIMENSION 

to  computer  circuit  desigus  with  RCA  2N1384 


High  current,  high  dissipation  and  high  switching  speed  are  comhined  in  new  germanium  p-n-p 
drift-field  transistor  for  use  in  saturating  circuits  in  industrial  and  military  data-processing  systems 

Now  you  can  specify  a  germanium  drift-field  computer  transistor  designed  to 
meet  the  stringent  requirements  of  today’s  saturated  switching  circuits.  The  p-— 

new  RCA  2N1384  in  the  JEDEC  TO-11  package,  provides  the  following  outstand-  _ RCa  2N1384 _ 

ing  characteristics :  „  . 

Muimum  Uatmis,  Absolute-Maximum  Values; 

•  Exceptionally  High  Collector-Current  Rating — Maximum  collector-cur-  _ 

rent  rating  is  500  ma  collector-to-base  voltage  .  -aomax.  volts 

•  High  Dissipation  Capabilities — Maximum  transistor  dissipation  rating  is  coLLECTOu-TO-EMimR  voltage  .  ..  -so  max.  volts 

240  mw  at  an  ambient  temperature  of  25*0  emiher-to-base  voltage  .  -i  max.  volt 

•  Ultra  High  Speed — Rise  time  of  the  2N1384  in  an  inverter  circuit  at  25*C  cmTTco^rupptNT^^  . 

ambient  is  0.08Msec.  Typical  gain  bandwidth  product  of  35  Me. 

•  Broad  Ap^ication-^evf,  high  current,  speed,  and  dissipation  capabilities  "ralTb"lnemplra"ure  of  25«c  240  max.  mw 

make  the  RCA  2N1384  applicable  in  a  wide  variety  of  saturated  switching  ambient  temperature  of  ss-c  120  max.  mw 

circuits  such  as  memory-core  driver,  pulse-amplifier,  inverter,  flip-flop.  At  an  ambient  temperature  of  7rc  56  max.  mw 

and  logic  power  gates.  ambient-temperature  range: 

•  Immediately  Available — and  priced  for  your  mass  production  requirements.  Operating .  -esto+ss’C 


Call  your  RCA  Field  Representative  today.  Or  write  RCA  Semiconductor  and  |  storage  . . -  65to-f85  C  j 

Materials  Division,  Commercial  Engineering,  Section  L-19-NN-2,  Somerville,  N.  J. 

RCA  SEMICONDUCTOR  &  MATERIALS  DIVISION  FIELD  OFFICES 

EAST:  744  Broad  Street.  Newark,  N.  J..  HUmboldt  5-3900.  NORTHEAST:  64  "A”  Street,  Needham  Heights  94.  Mass.,  Hlllcrest  4.7200.EAST  CENTRAL:  714  New 
Center  Bldg.,  Detroit  2.  Mich.,  TRInity  5-5600.  CENTRAL;  Suite  1154,  Merchandise  Mart  Plaza.  Chicago.  III.,  WHitehall  4-2900.  WEST;  6355  E.  Washington  Blvd., 
Los  Angeles,  Calif.,  RAymond  3-S361  •  1838  El  Camino  Real,  Burlingame,  Calif.,  Oxford  7-1620.  SOUTHWEST:  7905  Empire  Freeway,  Dallas  7,  Texas,  FLeetwood 
7-8167.  GOV'T:  224  N.  Wilkinson  St.,  Dayton  Ohio,  BAIdwin  6-2366  •  1725  "K"  Street.  N.W..  Washington.  D.  C..  FEderal  7-8500. 


Available 
through  your 
RCA  Distributor 


The  Most  Trusted  Name  in  Electronics 

RADIO  CORPOR.VnON  OF  AMLRICzX 
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